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PREFACE, 


*^0  thofe,  who  Rre  at  all  acquainted  with  books  on 
A  anatomy,  the  appearance  of  a  new  one  on  the  fubjeft 
will  not  be  furprifing.  To  thofe,  who  are  not  yet 
acquainted  with  fuch  writings,  I  have  only  to  fay,  that  I 
have  written  this  book,  becaufe  I  believed  that  fuch  a  one 
was  needed,  and  muft  be  ufeful.  I  have  endeavoured 
to  make  it  fo  plain  and  fimple,  as  to  be  eafily  underftood  ; 

I  have  avoided  the  tedious  interlarding  of  technical  terms 
(which  has  been  too  long  the  pride  of  anatomifts,  and 
the  difgrace  of  their  fcience),  fo  that  it  may  read  fmoothly, 
compared  with  the  ftudied  harlhnefs,  and,  I  may  fay, 
obfcurity  of  anatomical  defcription.  If  an  author  may 
ever  be  allowed  to  compare  his  book  with  others,  it 
muft  be  in  the  mechanical  part  j  and  I  may  venture  to 
fay,  that  this  book  is  full  and  corredt  in  the  anatomy, 
free  and  general  in  the  explanations,  not  redundant,  I 
hope,  and  yet  not  too  brief. 

If,  in  the  courfe  of  this  volume,  I  fliall  appear  to  have 
given  a  place  and  importance  to  theories  far  higher  than  ^ 
they  really  deferve,  my  reader  will  naturally  feel  how 
ufeful  they  are  in  preferving  the  due  balance  between 
what  is  amuling,  and  what  is  ufeful ;  between  the  loofer 
doftrines  of  fundions,  and  the  clofe  demonftration  of 
parts.  He  will  be  fenfible,  how  much  more  eafily  thefe 
things  can  be  read  in  the  clofet,  than  taught  in  any 
public  courfe  j  he  will,  I  think,  be  ready  to  acknowledge, 
that  I  introduce  fuch  theories  only,  as  fhould  connect 
the  whole,  and  may  be  fairly  diftinguiflied  as  the  phy- 
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fiology  of  a£ts ;  and  he  will  perceive,  that  in  this  too,  I 
feel  a  deference  for  the  public  opinion,  and  a  refped 
for  the  eftablifhed  courfe  of  education,  which  it  is  natural 
to  feel  and  to  comply  with. 

Thus,  perhaps  it  is  lefs  immodeft  for  an  author  to  put 
down  what  he  thinks  he  may  honeftly  fay  concerning 
his  own  book,  than  to  omit  thofe  apologies  which  cuftom 
requires,  which  give  affurance,  that  he  has  not  entered 
upon  his  talk  ralhly,  nor  performed  it  without  fome  la¬ 
bour  and  thought,  and  which  are  the  trueft  ligns  of  his 
refped  for  the  public,  and  of  his  care  for  that  fcience  to 
which  he  has  devoted  his  life. 

With  thefe  intentions  and  hopes,  I  offer  this  book  to 
the  public ;  and  more  particularly  to  thofe  in  whofe  edu¬ 
cation  I  have  a  chief  concern  ;  not  without  a  degree  of 
fatisfadion  at  having  accomplilhed  what  I  think  cannot 
fail  to  be  ufeful,  and  furely  not  without  an  apprehenfion 
of  not  having  done  (in  this  wide  and  difficult  fubjed)  aU 
that  may  be  expeded  or  wilhed  for. 

Every  book  of  this  kind  Ihould  form  a  part  of  fome 
greater  fyftem  of  education  :  it  Ihould,  not  only  be  en¬ 
tire  in  its  own  plan,  but  Ihould  be  as  a  part  of  fome 
greater  whole  ;  without  which  fupport  and  connedion, 
a  book  of  fcience  is  infulated  and  loft.  This  relation  and 
fubferviency  of  his  own  particular  talk  to  fome  greater 
whole,  is  firft  in  an  author’s  mind :  he  ventures  to  look 
forv/ard  to  its  connedion  with  the  general  fcience,  and 
common  courfe  of  education  ;  or  he  turns  it  to  a  cor- 
refpondence  and  harmony  with  his  own  notions  of  ftudy  ; 
and  if  thefe  notions  are  to  give  the  complexion  and  cha- 
rader  to  any  book,  it  Ihould  be  when  it  is  deligned  for 
thofe  entering  upon  their  ftudies,  as  yet  uncertain  where 
to  begin,  or  how  to  proceed. 

Hardly  any  one  has  been  fo  fortunate  as  to  purfue  the 
ftudy  of  his  own  fcience  under  any  regular  and  perfed 
plan  j  and  there  are  very  few  with  wffiom  a  confcioufnefs 
of  this  ,does  not  make  a  deep  and  ferious  impreffion  at 
fome  future  period,  accompanied  with  fevere  regret  foy 
the  lofs  of  time  never  to  be  retrieved.  In  medicine, 
perhaps^  more  than  in  any  other  fcience,  we  begin  our 
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flu3ies  thoughtlefs  and  undecided,  following  whatever  is 
delightful,  (as  much  is  delightful)  negleSing  the  more 
fevere  and  ufeful  parts  :  but  as  we  advance  to'Aards  that 
period  in  v-  hich  we  are  to  enter  upon  a  moft  difficult  pro- 
feffion,  and  to  take  our  place  and  flation  in  life,  and 
when  we  think  of  the  hefitation,  anxiety,  and  appr-e- 
henfion  with  which  we  muft  move  through  the  firft  years- 
of  praftice,  we  begin  to  look  back  with  regret  on  every 
moment  that  is  paft  ;  with  a  confcioufnefs  of  fome  idle 
hours  ;  and  (what  is  more  affliding  ftill)  with  an  una¬ 
vailing  fenfe  of  much  ill-direded,  unprofitable  labour  : 
for  there  is  no  ftudy  which  a  young  man  enters  upon 
with  a  more  eager  curiofity  ;  but,  not  inftruded  in  what 
is  really  ufeful,  nor  ferioufly  iraprefled  with  the  import¬ 
ance  of  his  future  profeffion,  he  thinks  of  his  fludies 
rather  as  the  amufement,  than  as  the  bufinefs,  of  life  ; 
flumbers  through  his  more  laborious  and  ufeful  talks, 
and  foon  falls  off  to  the  vain  purfuit  of  theories  and 
dodrines. 

If  I  were  not  perfuaded  of  the  important  confequences, 
of  the  infinite  gain  or  lofs,  which  mufl:  follow  the  firft 
ileps  in  every  profeffion,  1  fhould  not  feel,  but,  above 
all,  I  fhould  not  venture  to  fhow,  an  anxiety,  which' 
may  be  thought  aflPeded  by  thofe  who  cannot  know  how 
fincere  it  muft  be;  for,  in  our  profeffion,  this  is  the 
courfe  of  things,  that  a  young  man,  who,  by  his  limited 
fortune,  or  the  will  of  his  friends,  by  abfence  from  his 
native  country,  or  by  the  deftination  of  his  future  life, 
is  reflrided  to  a  few  years  of  irregular,  capricious,  ill- 
direded  ftudy,  throws  himfelf  at  once  into-  the  pradice 
of  a  profeffion,  in  which,  according  to  his  ignorance  or 
fkill,  he  muft  do  much  good  or  much  harm.  Here 
there  is  no  time  for  his  excurfions  into  that  region  of  airy 
and  fleeting  vifions,  and  for  his  returning  again  to  fedate 
and  ufeful  labour :  there  is  no  time  for  his  difcovering, 
by  the  natural  force  of  his  own  reafon,  how  vain  all 
fpeculations  are  :  —  in  but  a  few  years,  at  moft,  his 
education  is  determined  ;  the  limited  term  is  completed, 
ere  he  have  learnt  that  moft  ufeful  of  all  leffons — the  true 
plan  of  ftudy  j  his  opportunities  come  to  be  valued  (like 
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every  other  happinefs},  only  when  they  are  loft  and  ' 
gone. 

Of  all  the  leflbns  which  a  young  man  entering  upon 
our  profeffion  needs  to  learn,  this  is,  perhaps,  the  firft,  — 
that  he  Ihould  refift  the  fafcinations  of  doftrines  and  hy- 
pothefes,  till  he  have  won  the  privilege  of  fuch  ftudie? 
by  honeft  labour,  and  a  faithful  purfuit  of  real  and  ufeful 
knowledge.  Of  this  knowledge,  anatomy  furely  forms 
the  greateft  ftiare.  —  Anatomy,  even  while  it  is  neglected, 
is  univerfally  acknowledged  to  be  the  very  balls  of  all 
medical  Ikill.  —  It  is  by  anatomy  that  the  phyfician 
guefles  at  the  feat,  or  caufes,  or  confequences,  of  any 
internal  difeafe  :  without  anatomy,  the  furgeon  could 
not  move  one  ftep  in  his  great  operations ;  and  thofe 
:  theories  could  not  even  be  conceived,  which  fo  often 
ufurp  the  place  of  that  very  fcience,  from  which  they 
fhould  flow  as  probabilities  and  conjedures  only,  drawn 
from  its  ft  ore  of  facts. 

A  confcioufnefs  of  the  high  value  of  anatomical  know¬ 
ledge  never  entirely  leaves  the  mind  of  the  ftudent.  He 
begins  with,  a  ftrong  convidion  that  this  is  the  great 
Itudy,  and  with  an  ardent  defire  to  mafter  all  its  diffi¬ 
culties:  if  he  relaxes  in  the  purfuit,  it  is  from  the  diffi¬ 
culties  of  the  taflc,  and  the  fedudion  of  theories  too 
little  dependent  on  anatomy,  and  too  eafily  acceffible 
without  its  help.  His  defire  for  real  knowledge  revives, 
only  when  the  opportunity  is  loft  ;  when  he  is  to  leave 
the  fchools  of  medicine  ;  when  he  is  to  give  an  account 
of  his  ftudies,  with  an  anxious  and  oppreflTed  mind,  con- 
fcious  of  his  ignorance  in  that  branch  which  is  to  be  re¬ 
ceived  as  the  chief  teft  of  his  profeffional  Ikill ;  or  when, 
perhaps,  he  feels  a  more  ferious  and  manly  impreffion, 
the  difficulty  and  importance  of  that  art  which  he  is 
called  to  pradife. 

Yet,  in  fpite  of  feeling  and  reafon,  the  ftudent  en¬ 
courages  in  himfelf  a  tafte  for  fpeculations  and  theories, 
the  idle  amufements  of  the  day,  which  even  in  his  own 
Ihort  courfe  of  ftudy,  he  may  obferve  finking  in  quick 
fucceffion  into  negled  and  oblivion,  never  to  revive ;  he 
afpires  to  the  charader  of  a  phyfiologift.  to  which  want  of 
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experience  and  a  youthful  fancy,  have  affigned  a  rank 
and  importance  which  it  does  not  hold  in  the  eftiraation 
of  thofe  who  fhould  beft  know  its  weaknefs  or  ftrength. 
The  rawed  ftudent,  proud  of  his  phyfiological  know¬ 
ledge,  boafts  of  a  fcience  and  a  name  which  is  modeftly 
difclaimed  by  the  firfl:  anatomift,  and  the  trued  phyfio- 
logid  of  this  or  any  age :  Dr.  Hunter  fpeaks  thus  of  his 
phyfiology,  and  of  his  anatomical  demondration  :  “  Phy- 
“  hology,  as  far  as  it  is  known  or  has  been  explained  by 
“  Haller,  and  the  bed  of  the  modems,  may  be  eafily 
“  acquired  by  a  dudent  without  a  mader,  provided  the 
“  dudent  is  acquainted  with  philofophy  and  chemidry* 
“  and  is  an  expert  and  ready  anatomid ;  for  with  thefe 
“  qualifications  he  can  read  any  phyfiological  book,  and 
“  underhand  it  as  fad  as  he  reads. 

“  Jn  this  age,  when  fo  much  has  been  printed  upoiT 
“  the  fubjed,  there  is  almod  as  little  inducement  to 
“  attend  lectures  upon  phyfiology,  as  there  would  be 
“  for  gentlemen  to  attend  ledures  upon  government,  or 
“  upon  the  hidory  of  England.  Ledures  upon  fubjeds 
“  which  are  perfedly  intelligible  in  print,  cannot  be  of 

much  ufe,  except  when  given  by  foine  man  of  great 
“  abilities,  who  has  laboured  the  fubjed,  and  who  has^ 
“  made  confiderable  improvements  either  in  matter  or 
“  in  arrangement. 

“  In  our  branch,  thofe  teachers  who  take  but  little 
“  pains  to  deinondrate  the  parts  of  the  body  with  pre- 
“  cifion  and  clearnefs,  but  dudy  to  captivate  young 
**  minds  with  ingetiious  fpeculation,  will  not  leave  a  re- 
“  putation  that  will  outlive  them  half  a  century. 

“  I  always  have  dudied,  and  fiiall  continue  my  di- 
“  deavours,  to  employ  the  time  that  is  given  up  to  an*t- 
“  tomical  dudies  as  ufefully  to  the  dudents  as  I  can 
“  podibly  make  it — and  therefore  fiiall  never  aim  at 
“  fiiowing  w'hat  I  know,  but  labour  to  diow  and  de- 
“  fcribe,  as  clearly  as  poflible,  what  they  ought  to  know. 
“  This  plan  rejeds  all  declamation,  all  parade,  all 
“  wrangling,  all  fubtility  ;  to  make  a  diow,  and  to  ap- 
“  peaur  learned  and  ingenious  in  natural  knowledge,  may 
“  fiatter  vanity  ;  to  know  fads,  to  feparate  them  from 
a  2  “  fuppo- 


fuppofitions,  to  range  and  connect  them,  to  make 
“  them  plain  to  ordinary  capacities,  and  above  aU^  to 
point  out  the  ufeful  applications,  is,  in  my  opinion, 
“  much  more  laudable,  and  {hall  be  the  objed  of  my 
“  ambition  *.** 

*  Introdudtory  Lefture  publiflied  by  Dr.  Hunter. 


Edinburgh,  Sept.  1793. 
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PLATE  I. 

This  plate  illuftrates  the  defcription  of  the  manner  in  which 
offification  takes  place  in  cartilage. 

-  Fig.  I. 

''1  ''HE  tibia  of  the  foetus  cut  through  after  injedion  of 
the  arteries. 

A.  The  body  of  the  bone,  the  centre  of  which  is  foft 
and  very  vafcular. 

BB.  The  CARTILAGES,  which  are  as  yet  in  place  of  the 
heads  of  the  bone. 

cc.  Veffelsfeen  to  penetrate  the  cartilage  from  the  vaf¬ 
cular  extremity  of  the  bone  itfelf. 

D.  A  central  nucleus  of  bone  forming  in  the  cartilag’e,^^ 

SE.  Veflels  penetrating  from  perichondrium  into  the  car¬ 
tilage  :  fmall  fpecks  of  bony  matter  are  feen  to  be 
formed  by  their  extremities. 

Fig.  2. 

A  fedion  of  the  bones  forming  the  knee  joint  of  a 
child,  iho wing  how  the  apophylis  is  formed. 

a  3  A.  Sefiion. 
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A.  SeQrion  of  the  femur,  where  the  bone  is  complete. 

B.  The  cartilaginous  extremity  as  In  fig.  i. 

c.  A  larger  mafs  of  bone  formed  in  the  cartilage,  and 
which  extending,  in  a  (hort  time  would  have  occu¬ 
pied  the  place  of  the  whole  cartilage.  The  trad  of 
veffels  fupplying  the  bone,  and  which  were  notvifible 
in  the  cartilage,  are  alfo  reprefented  here, 
p.  The  patella,  as  yet  a  cartilage. 

E.  The  upper  extremity  of  the  tibia,  yet  a  cartilage* 
j.  The  bone  forming  in  the  cartilage. 

Fig.  3. 

Reprefents  a  fedion  of  the  apophyfis  of  a  young  bone  j 
.the  bony  nucleus  feparated  from  the  cartilage  by  mace¬ 
ration. 

A.  The  cartilage. 

B.  The  bone. 


Explanation  of  Plate  II. 

Explaining  the  obfcure  fubjed  of  necrofis,  or  death  of  a  ' 
bone,  and  regeneration  of  a  new  one  in  it§  ftead. 

Fig.  i. 

The  bone  of  a  cock’s  leg  which  was  perforated,  and  a 
feather  introduced  into  the  cavity  of  the  bone  — r  the 
confequence  necrofis. 

aa.  The  old  bone  dark  yellow,  and  not  partaking  of  the 
injedion,  becaufe,  though  Retained  in  its  place,  dead. 

C.  The  new  bone  formed  around  the  old  cylinder  of 
bone,  and  uniting  with  the  end  of  the  old  bone. 

B.  The  end  of  the  feather^  which  as  a  foreign  body  within 
the  bone,  firfl  caufed  the  bone  to  inflame  and  throw 

out 
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out  new  matter,  and  ftill  continuing  a  fource  of 
irritation,  killed  the  bone. 

Fig.  2. 

Example  of  the  procefs  of  necrofis  in  the  human  bone. 
This  is  the  thigh  bone  of  a  ftump  remaining  after  ampu¬ 
tation  of  the  knee. 

A.  The  old  bone  where  it  was  fawn  through  in  operation. 
BB.  The  old  bone  feeiL  through  the  interftices  of  the  new 
bone. 

cc.  The  new  bone  inclofing  the  old  lhaft. 

D.  The  head  of  the  bone  in  a  natural  ftate. 

The  procefs  here  was  limilar  to  that  in  the  experiment 
on  the  cock.  The  wound  going  wrong,  a  bad  fuppuration 
comes  upon  the  ftump,  a  wafting  difcharge  comes  from 
within  the  bone,  the  bone  is  inflamed  ;  the  difeafe  of  the 
marrow  proceeds,  the  bone  dies,  but  not  till  new  bone 
has  been  formed  around  the  old. 

During  fuch  a  procefs  it  is  not  wonderful  that  the 
continued  irritation  deftroys  the  patient. 

Fig.  3, 

But  fometimes  it  happens  that  after  thefe  injuries  are, 
fultained  the  old  bone  comes  away  as  in  this  example ; . 
and  the  ftump  may  yet  do  well. 


Explanation  of  Plate  Ilf. 

This  plate  illuftrateg  the  chapter  on  the  formation  of  the 
teeth. 

Fig.  I. 

A  tooth  cut  through  and  burnt. 

A.  The  enamel  not  affedled  by  the  heat, 

5,  The  body  of  the  bone  black. 

a  4  The 
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c.  The  canal  of  the  tooth,  in  which  folely  the  fenfible 
nerve  lies. 


Fig.  2. 

Shows  the  faccular  pulp  and  rudiments  of  a  tooth. 

A.  The  pulp  of  the  form  of  the  tooth  hanging  out  of  its 

proper  place. 

B.  The  fac  which  contains  the  pulp  and  tooth,  but  being 

flit  open  they  have  fallen  out  of  it. 
c.  The  fliell  of  this  bony  part  of  ihe  tooth  which  was 
formed  on  the  pulp  a.  ;  but  being  afecretion  from 
it,  and  not  conneded  otherways  with  it,  it  has  fallen 
ofi'. 

Fig.  3.  and  4. 

The  rudiments  of  a  bony  part  of  a  tooth,  when 
beginning  to  form  on  the  projeding  parts  of  the  pulp. 

Fig.  5. 

A  common  example  of  a  ball  found  in  the  centre  of 
an  elephant’s  tooth. 

A.  A  part  of  the  iron  ball  difeovered. 

B  B.  Bone  formed  in  circles  round  the  tooth, 
c.  The  common  matter  of  the  tooth. 

D.  Lefler  nuclii  of  bone  marking  the  irregular  adion  of 
fecretion  near  the  ball. 

Fig.  6. 

The  bag  containing  the  tooth  and  pulp,  from  the  hu¬ 
man  fubjed. 

A.  T  he  bag,  or  facculus. 

B.  The  lower  part  of  the  pulp  when  it  can  be  feen  with¬ 

out  opening  the  fac. 

C.  The  fac  a  contains  the  rudiments  of  the  milk  tooth, 

and  here  appended  is  already  the-  rudiments  of  the 
fecond  tooth. 

Fig.  7, 
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Fig,  7. 

Seftion  of  the  jaw  of  a  child. 

A.  The  incifores  of  the  firfl  fet  of  tehth. 

E.  c.  D.  E.  The  rudiments  of  the  eye  tootli. 

E.  The  pulp,  having  a  connexion  with  the  facculus,  and 
receiving  arteries  from  the  bone., 

C  .  The  foft  pulp  within  the  fac,  and  in fitu. 
j).  The  connexion  of  the  facculus  with  the  gum» 

The  bone  of  the  tooth  forming.  —  And  now  it  will 
be  perceived  how  it  increafes  ;  how  fucceflive  layers  of 
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THE 


AN  ATOM  r 

OS  THE^ 

BONES,  MUSCLES,  AND  JOINTS, 


THE 


ANA  TOUT 

O  F  T  HE 

BONES,  MUSCLES,  AND  JOINTS. 


OF  THE  FORMATION  AND  GROWTH  OF  BONES. 

TT  is  not  eafy  to  explain,  in  their  natural  order,  the 

various  parts  of  which  the  human  body  is  compofed  ; 
for  they  have  that  mutual  dependence  upon  each  other, 
that  continual  circle  of  aflion  and  reaftion  in  their  va¬ 
rious  funftions,  and  that  intricacy  of  connection,  and 
clofe  dependence,  in  refpeCt  of  the  individual  parts, 
that  as  in  a  circle  there  is  no  point  of  preference  from 
which  we  fliould  begin  to  trace  its  eourfe,  there  is  in 
the  human  body  no  function  fo  infulated  from  the  other 
functions,  no  part  fo  independent  of  other  parts,  as 
to  determine  our  choice.  We  cannot  begin  without 
hefitation,  nor  hope  to  proceed  in  any  perfeCt  eourfe  ; 
yet,  from  whatever  point  we  begin,  we  may  fo  return 
to  that  point,  as  to  reprefent  truly  this  confent  of  func* 
dons,  and  connection  of  parts,  by  which  it  b  compofed 
into  one  perfect  whole. 

VOL.  I.  E 


The 


2 


OF  THE  FORMATION 


The  bones  are  framed  as  a  bafis  for  the  whole  fyf- 
tem,  fitted  to  fiipport,  defend,  and  contain  the  more 
delicate  and  noble  organs.  They  are  the  mofl;  per¬ 
manent,  unchangeable  parts  of  all  the  body.  We 
fee  them  expofed  to  the  feafons,  without  fuffering  the 
fmalleft  change  ;  remaining  for  ages  the  memorials  of 
the  dead  j  the  evidence  of  a  former  race  of  men  ex¬ 
ceeding  ours  in  ftrength  and  ftature  ;  the  only  remains 
of  creatures  which  no  longer  exift  ;  the  proofs  of  fuch 
changes  on  our  globe,  as  we  cannot  trace  but  by  thefe . 
uncertain  marks.  Thus  we  are  apt  to  conceive,  that 
even  in  the  living  body,  bones  are  hardly  organized,, 
fcarcely  partaking  of  life,  not  liable-,  like  the  foft  parts, 
to  difeafe  and  death.  But  minute  anatomy,  the  moil 
pleafing  part  of  our  feience,  unfolds  and  explains  to  ns 
the  internal  ftrudure  of  the  bones  ;  ihows  their  my¬ 
riads  of  veifels,  and  proves  them  to  be  as  full  of  blood 
as  the  mofi:  fuceulent  and .  fiefliy  parts  ;  having,  like 
them,  their  periods  of  growth  and  decay ;  as  liable  to 
accidents,  and  as  fubjefl  to  internal  difeafe. 

The  phenomena  of  fra61:ured  bones  firil  fuggefied 
fome  indiftincl  notions  of  the  way  in  which  bone 
might  be  formed.  It  was  obferved,  that  in  very  aged 
men,  a  hard  cruft  was  often  formed  upon  the  furface , 
of  the  bones ;  that  the  fluid  exuding  into:  the  joints  of 
gouty  jieople,  fometimes  coagulated  into  a  chalky 
mafs.  LeDranhad  feen  in  a  cafe  of  fpina  ventofa, 
or  fcrophulous  bone,  an  exudation  which  flowed  out 
Eke  wax,  and  hardened  into  perfe£t  bone.  Daventer 
had  feen  the  juice  exuding  from  a  fplit  in  a  bone,  co¬ 
agulate  into  a  bony  cruft  5  and  they  thought  it  par-, 
ticularly  well  afcertained,  that  callus  was  but  a  coagu- 
lable  juice,  which  might  be  feen  exuding  direflily  from 
the  broken  ends,  and  which  gradually  coagulated  into 
hard  bone.  The  beft  phyfiologifts  did  not  fcruple  to 
believe,  that  bones,  and  the  callus  of  broken  bones, 
were  formed  of  a  bony  juice,  which  was  depofited  by 
the  veifels  of  the  part,  and  which  palling,  through  all 
the  fucceflive  conditions  of  a  thin  uncoagulated  juice^ 
of  a  tranfpareitt  cartilage,  and  of  foft  and  flexible  bone, 
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became  at  laft,  by  a  flow  coagulation,  a  firm,  hard,  and 
perfeflt  bone,  depending  but  little  upon  veflels  or  mem¬ 
branes,  either  for  its  generation  or  growth,  or  for  nou- 
riflnment  in  its  perfect  ftate.  But  this  coagulation  is 
a  property  of  dead  matter,  which  has  no  place  in  the 
living  fyftem  ;  or  if  blood  or  mucus  do  coagulate  with¬ 
in  the  body,  it  is  only  after  they  are  feparated  from 
the  fyftem.  Coagulation  is  a  fort  of  accident  in  the 
living  body,  and  it  is  not  to  be  believed  that  the  acci- 
dentd  concourfe  of  parts  fhould  form  the  perfeft  fyftem 
of  a  living  bone  ;  nor  that  coagulation,  an  irregular, 
uncertain  pro.cefs,  fhould  keep  pace  with  the  growth 
of  the  living  parts ;  that  a  bone  which  is  completely 
organized,  and  a  regular  part  of  the  living  fyftem, 
fhould  in  all  its  progrefs  towards  this  perfect  ftate,  be 
mere  inanimate,  inorganized  matter  :  Yet  this  opinion 
once  prevailed  ;  and  if  other  theories  were  at  that 
time  propofed,  they  did  not  vary  in  any  very  effential 
point  from  this  firft  notion.  De  Heide,  a  furgeon  of 
Amfterdam,  believed  that  bone  or  callus  were  not 
formed  from  a  coagulable  juice,  but  from  the  blood 
itfelf.  He  broke  the  bones  of  animals,  and,  examining 
them  at  various  points  of  time,  he  never  failed  (like 
other  fpeculators)  to  find  exadlly^  what  he  defired  to 
find.  In  “  every  experiment,”  he  found  a  great  effu- 
fion  of  blood  among  the  mufcles,  and  round  the  bro¬ 
ken  bone  ;  and  he  as  eafily  traced  this  blood  through 
all  the  ftages  of  its  progrefs.  In  the  firft  day  red  and 
fluid ;  by  and  by  coagulated ;  then  gradually  becom¬ 
ing  white,  then  cartilaginous,  and  at  laft  (by  the  ex¬ 
halation  of  its  thinner  parts)  hardening  into  perfect 
bone. 

It  is  very  lingular,  that  thofe  who  abjure  theory,  and 
appeal  to  experiments,  who  profefs  only  to  deliver 
facts,  are  leaft  of  all  to  be  trufted  ;  for  k  is  theory 
which  brings  them  to  try  experiments,  and  then  the 
form  and  order,  and  even  the  refult  of  fuch  experi¬ 
ments,  muft  bend  to  meet  the  theories  which  they  were 
defigned  to  prove  :  It  is  by  this  deception  that  the  au- 
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thors  of  two  rival  doftrines  arrive  at  oppofite  conclu- 
fions,  by  fa6;8  direftly  oppofed  to  each  other.  Du 
Hammel  believed,  that  as  the  bark  formed  the  wood 
of  a  tree,  adding-  by  a  fort  of  fecretion,  fucceffive  layers 
to  its  growth,  the  periofteum  formed  the  bone  at  the 
firft,  renewed  it  when  fpoiled,  or  cut  away,  and, 
when  broken,  affumed  the  nature  of  bone,  and  repair¬ 
ed  the  breach.  He  broke  the  bones  of  pigeons,  and, 
allowing  them  to  heal,  he  found  the  periofteum  to  be 
the  chief  organ  for  re-producing  bone.  He  found  that 
the  callus  had  no  adhefion  to  the  broken  bone,  was 
eafily  feparated  from  the  broken  ends  which  remained 
rough  and  bare  ;  and,  in  purfuing  thefe  difle<ftions,  he 
found  the  periofteum  fairly  glued  to  the  external  fur- 
face  of  the  new  bone  ;  or  he  found  rather  the  callus 
or  regenerated  bone  to  be  but  a  mere  thickening  of 
the  periofteum,  its  layers  being  feparated,  and  its  fub- 
ftance  fwelled.  On  the  firft  days  he  found  the  peri¬ 
ofteum  thickened,  inflamed,  and  eafily  divided  into 
many  lamella,  or  plates ;  but  while,  the  periofteum 
was  fufiering  thefe  changes,  the  bone  was  in  no  degree 
changed.  On  the  following  days,  he  found  the  tu¬ 
mor  of  the  periofteum  increafed  at  the  place  of  the 
fradture,  and  extending  further  along  the  bone  ;  its  in¬ 
ternal  furface  already  cartilaginous,  and  always  tinged 
with  a  little  blood,  which  came  to  it  through  the  vefi 
fels  of  the  marrow.  -  He  found  the  tumor  of  the  peri¬ 
ofteum  fpongy,  and  divifible  into  regular  layers,  while 
ftill  the  ends  of  the  bone  were  unch^anged,  or  only  a 
littfe  roughened  by  the  firft  layer  of  the  periofteum  be¬ 
ing  already  converted  into  earth,  and  depofited  upon 
the  furface  of  the  bone  :  and  in  the  next  ftage  of  its 
progrefs,  he  found  the  periofteum  firmly  attached  to 
the  furface  of  the  callous  mafs.  By  wounding,  not 
breaking  the  bones,  he  had  a  more  flattering  appearance 
ftill  of  a  proof;  for  having  pierced  them  with  holes, 
he  found  the  holes  filled  up  with  a  fort  of  tompion, 
proceeding  from  the  periofteum,  which  was  thickened 
all  round  them.  In  an  early  ftage,  this  plug  could,  by 
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drawing  the  periofteura,  be  pulled  out  from  its  hole  : 

In  a  more  advanced  ftage,  it  was  infeparably  united  to 
the  bone  fo  as  to  fupply  the  lofs. 

Haller,  doubting  whether  the  periofteum,  a  thin  and 
delicate  membrane,  could  form  fo  large  a  mafe  of  bone 
or  callus,  repeated  the  proofs,  and  he  again  found 
quite  the  reverfe  of  all  this :  That  the  callus,  or  the 
original  bone,  were  in  no  degree  dependent  on  the  peri¬ 
ofteum,  but  were  generated  from  the  internal  veffels 
of  the  bone  itfelf  :  That  the  periofteum  did  indeed  ap¬ 
pear  as  early  as  the  cartilage’ which  is  to  produce  the 
bone,  feeming  to  bound  the  cartilage,  and  give  it  form ; 
but  that  the  periofteum  was  at  firft  but  a  loofe  tiffue  of 
cellular  fubftance,  without  the  appearance  of  veffels, 
or  any  mark  of  blood,  adhering  chiefly  to  the  heads  or 
proceffes,  while  it  hardly  touched  the  body  of  the  bone. 
He  alfo  found  that  the  bone  grew,  became  vafcular, 
had  a  free  circulation  of  red  blood,  and  that  then  only 
the  veffels  of  the  periofteum  began  to  carry  red  blood, 
or  to  adhere  to  the  bone.  We  know  that  the  bones 
begin  to  form  in  fmall  nuclaei,  in  the  very  centre  of  their 
cartilage,  or  in  the  very  centre  of  the  yet  flexible  cal¬ 
lus,  far  from  the  furface,  where  they  might  be  aflifted 
by  the  periofteum. 

Thus  has  the  formation  of  bone  .  been  falfely  at¬ 
tributed  to  a  gelatinous  effufion,  gradually  hardened ; 
or  to  that  blood  which  muft  be  poured  out  from  the 
ruptured  veffels  round  the  fradured  bone  ;  or  to  the 
induration  and  change  of  the  periofteum,  depofiting 
layer  after  layer,  till  it  completed  the  forth  of  the 
bone.  ■ 

But  when,  neglefting  theory,  we  fet  ourfelves  to 
examine,  with  an  unbiaffed  judgment,  the  procefs  of 
nature  in  forming  the  bones,  as  in  the  chick,  or  in  re- 
ftoring  them,  as  in  broken  limbs,  a  fucceffion  of  phe¬ 
nomena  prefent  themfelves,  the  moft  orderly,  beautiful, 
and  Ample,  of  any  that  are  recorded  in  the  philofophy 
of  the  animal  body  :  for  if  bones  were  but  condeiffed 
gluten,  coagulated  blood,  or  a  mere  depofition  from 
the  periofteum,  they  were  then  inorganized,  and  out 
B3  of 
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of  the  fyftern,  not  fubjefl;  to  change,  nor  open  to  dif- 
eafe  ;  liable,  indeed,  to  be  broken,  but  without  any 
means  of  being  healed  again  ;  while  they  are,  in  truth - 
as  fully  organized,  as  permeable  to  the  blood,  as  eafily 
hurt,  and  as  eafily  healed,  as  fenfible  to  pain  *,  and  as 
regularly  changed  as  the  fofter  parts  are.  We  are  not 
to  refer  the  generation  and  growth  of  bone  to  any  one 
part.  It  is  not  formed  by  that  gelly  in  which  the 
bone  is  layed,  nor  by  the  blood  which  is  circulating  in 
k,  nor  by  the  periofteum  which  covers  it,  nor  by  the 
medullary  membrane  with  which  it  is  lined  ;  but  the 
whole  fyftem  of  the  bone,  of  which  thefe  are  parts  only, 
is  defigned  and  planned,  is  laid  out  in  the  very  elements 
of  the  body,'  and  goes  on  to  ripenefs,  by  the  concur¬ 
ring  adlion  of  all  its  parts.  The  arteries,  by  a  deter¬ 
mined  a^ion,  depofite  the  bone  ;  which  is  formed  com> 
monly  in  a  bed  of  cartilage,  as  the  bones  of  the  leg 
or  arm  are ;  fometiines  betwixt  two  layers  of  mem¬ 
brane,  like  the  bones  of  the  Ikull,  where  true  cartilage 
is  never  feen.  Often  the  fecretion  of  the  bony  mat; 
ter  is  performed  in  a  di{l;in6i;  bag,  and  there  it  grows 
into  form,  as  in  the  teeth  ;  for  each  tooth  is  formed  in 
its  little  bag,  which,  by  injedlion,  can  be  filled  and 
covered  with  veffels.  Any  artery  of  the  body  may 
aflume  this  action,  and  depofite  bone,  which  is  formed 
alfo  where  it  fhould  not  be,  in  the  tendons  and  in  the 
Joints,  in  the  great  arteries,  and  iii  their'  valves,  in  the 
fiefli  of  -the  heart  itfelf,  or  even  in  the  foft  and  pulpy 
fhbftance  of  the  brain. 

In  the  human  foetus,  and  in  other  animals,  before 
the  time  of  birth,  inftead  of  bones,  there  are  only  car¬ 
tilages  of  the  form  of  the  future  bone.  The  whole  foetus 
appears  to  the  eye  like  a  mere  gelly;  the  fiones  are 
a  pure,  almofl;  tranfparent  and  tremulous  gelly  ;  they 
are  flexible,  fo  that  a  long  bone  can  be  bended  into  a 

^  The  obfcurity  on  this  fiihjeft  is  from  the  negleft  of  defined 
terms.  We  ftiall  prefently  fee  that  the  fenfibility  pbffefled  by  the 
bones,  aad  the  kind  of  pain  to  which  they  are  fubjedt,  differs  froni 
the  fenfibility  and  pain  of  the  fjdn  and  foft  parts.  C-  B. 

complete 
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complete  ring ;  and  no  opacity,  nor  fpot  of  offification 
is  feen. 

This  cartilage  never  is  hardened  into  bone  ;  but® 
from  the  firft,  it  is  in  itfelf  an  organized  mafs.  It  has 
its  veffels,  which  are  at  firft  tranfparent,  but  which 
foon  dilate ;  and  whenever  the  red  colour  of  the  blood 
begins  to  appear  in  them,  offification  very  quickly 
follows,  the  arteries  being  fo  far  enlarged  as  to  carry 
the  coarfer  parts  of  the  blood.  The  firft  mark  of 
offification  is  an  artery,  which  is  feen  running  into  the 
centre  of  the  gelly,  in  which  the  bone  is  to  be  formed. 
Other  arteries  foon  appear,  overtake  the  firft,  mix  with 
it,  and  form  a  net  work  of  veffels  ;  then  a  centre  of 
offification  begins,  ftretching  its  rays  according  to  the 
length  of  the  bone,  and  then  the  cartilage  begins  to 
grow  opaque,  yellow,  brittle ;  it  will  no  longer  bend, 
and  the  fmali  nucleus  of  offification  is  fek  in  the  cen¬ 
tre  of  the  bone,  and,  when  touched  with  a  fliarp  point, 
is  eafily  known  by  its  gritty  feel.  Other  points  of  offi¬ 
fication  are  fucceffively  formed  ;  always  the  offification 
is  foretold  by  the  fpreading  of  the  artery,  and  by  the  ar¬ 
rival  of  red  blood.  Every  point  of  offification  has  its 
little  arteries,  and  each  offifying  nucleus  has  fo  little  de¬ 
pendence  on  the  cartilage  in  which  it  is  formed,  that  it 
is  held  to  it  by  veffels  only ;  and  when  the  offifying 
cartilage  is  cut  into  thin  ffices,  and  fteeped  in  water 
till  its  arteries  rot,  the  nucleus  of  offification  drops 
fpontaneoufly  from  the  cartilage,  leaving  the  cartilage 
like  a  ring,  v/ith  a  fmooth  and  regular  hole  where 
the  bone  lay. 

The  colour  of  each  part  of  a  bone  is  proportioned 
exactly  to  the  degree  in  which  its  offification  is  ad¬ 
vanced.  When  offification  begins  in  the  centre  of  the 
bone,  rednefs  alfo  appears,  indicating  the  prefenee  of 
thofe  veffels  by  which  the  bony  matter  is,  to  be  poured 
out.  When  the  bony  matter  begins  to  accumulate, 
the  red  colour  of  thofe  arteries  is  obfcpred,  the  centre 
of  the  bone  ,becQm&'.  yellow  or  white,  piid  the  colour 
removes  towards  the  ends  of  the. bone.  In  the  centre, 
the  firft  colouring  of  the  bone  is  a  cloudy,  difiufed  and 
■  9  4  geiaeral 
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general  red,  becaufe  the  veffels  are  profufe.  Beyond 
that,  at  the  edges  of  the  firft  circle,  the  veffels  are  more 
fcattered  and  afunder,  diftinct  trunks  are  eafily  feen, 
forming  a  circle  of  radjated  arteries,  which  point  to¬ 
wards  the  heads  of  the  bone.  Beyond  that,  again,  the 
cartilage  is  tranfparent  and  pure,  as  yet  untouched 
with  blood  j  the  arteries  have  not  reached  it,  and  its  offi- 
fication  is  not  begun.  Thus,  a  long  bone,  while  form¬ 
ing,  feems  to  be  divided  into  feven  various  coloured 
zones.  The  central  point  of  moff  perfect  offification 
is  yellow  and  opaque.  On  either  fide  of  that,  there 
is  a  zone  of  red.  On  either  fide  of  that,  again,  the 
veffels,  being  more  fparfe,  form  a  vafcular  zone,  and 
the  zone  at  either  end  is  tranfparent  or  white  The. 
offification  follows  the  veffels,  and  buries  and  hides 
thofe  veffels  by  which  it  is  formed :  The  yellow  and 
opaque  part  expands  and  fpreads  along  the  bone :  The 
veffels  advance  towards  the  heads  of  the  bones ;  The 
whole  body  of  the  bone  becomes  opaque,  and  there 
is  left  only  a  fmall  vafcular  circle  at  either  end  5  the 
heads  are  feparated  from  the  body  of  the  bone  by  a 
thin  cartilage.,  and  the  veffels  of  the  centre,  extending 
ilill  towards  the  extremities  of  the  bone,  perforate  that 
cartilage,  pafs  into  the  head  of  the  bone,  and  then  its 
oflification  alfo  begins,  and  a  fmall  nucleus  of  ofiifica- 
tion  is  formed  in  its  centre,  Thus  the  heads  and  the 

*  It  is  curious  to  obferve  how  completely  vafcular  the  bone  of 
a  chicken  is  before  the  offification  have  fairly  begun  ;  how  the  offi- 
fication  being  begun,  overtakes  the  arteries,  and  hides  them,  chang¬ 
ing  the  tranfparent  and  vafcular ,  part  of  the  bone  into  an  opaque 
white ;  how,  bypeeiing  off  the  periofteum,  bloody  dots  are  feen,  which 
,  fhow  a  living  connection  and  commerce  of  veffels  betwixt  the  pe¬ 
riofteum  arid  the  bone  ;  how  by  tearing  up  the  outer  layers  of  the 
tender  bone,  the  vafcularity  of  the  inner  layers  is  again  expofed  ; 
and  the  moft  beautiful  proof  of  all  is  that  of  our  common  prepa¬ 
rations,  where,  by  filling  with  injeftion  the  arteries  of  an  adult  bone, 
by  its  nutritious  veffels,  and  then  corroding  the  bone  with  mineral 
acids,  we  diffolve  the  earth,  leaving  nothing  but  the  tranfparent 
jelly,  whieh  reftores  it  to  its  original  cartilaginops  ftate  ;  and  then 
the  veffels  appear  in  fuch  profufion,  that  the  bone  may  be  compared 
in  vafcularity  with  the  foft  parts,  and  it  is  feen.  that  its  arteries 
were  not-  annihilated,  but  its  high  vafcularity  only  concealed  by  the 
depojition  pf  the  bony  parts. - 
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body  are,  at  the  firft,  diftinft  bones  formed  apart,  joined 
by  a  cartilage,  and  not  united  till  the  age  of  fifteen  or 
twenty  years. 

The  veffels  are  feen  entering  in  one  large  trunk 
(the  nutritious  artery)  into  the  middle  of  the  bone: 
From  that  centre  they  extend  in  a  radiated  form  towards 
either  end,  and  the  fibres  of  the  bone  are  radiated  in 
the  fame  diredtion  ;  there  are  furrows  betwixt  the 
rays,  and  the  arteries  run  along  in  the  furrows  of  the 
bone,  as  if  the  arteries  were  forming  thefe  ridges,  fe- 
creting  and  pouring  out  the  bony  matter,  each  artery 
piling  it  up  on  either  fide  to  form  its  ridge  The  body 
of  the  bone  is  fupplied  by  its  own  velfels  ;  the  heads  of 
the  bone  are  in  part  fupplied  by  the  extremities  of  the 
fame  trunks  which  perforate  the  dividing  cartilage  like 
a  fieve ;  the  periofleum  adhering  more  firmly  to  the 
heads  of  the  bone,  brings  affiftant  arteries  from  with¬ 
out,  which  meet  the  internal  trunks,  and  affift  the  offifi- 
cation  ;  which,  with  every  help,  is  not  accomplifiied  in 
many  years. 

It  is  by  the  adion  of  the  veffels  that  all  the  parts  of 
the  human  body  are  formed,  fluids  and  folids,  each  for 
its  refpedive  ufe  :  the  blood  is  formed  by  the  adion  of 
the  veffels,  and  all  the  fluids  are  in  their  turn  formed 
from  the  blood.  We  fee  in  the  chick,  where  there  is 
no  external  fource  from  which  its  red  blood  can  be 
derived,  that  red  blood  is  formed  within  its  own  fyf* 
tern.  Every  animal  fyftem,  as  it  grows,  aflimulates 
its  food,  and  converts  it  to  the  animal  nature,  and  fa 

increafes  the  quantity  of  its  red  blood  :  and  as  the  red 

blood  is  thus  prepared  by  the  adions  of  the  greater 

fyftem,  the  adions  of  particular  veffels  prepare  various 

parts  ;  fome  to  be  added  to  the  mafs  of  folids,  for  the 
natural  growth  ;  others  to  fupply  the  continual  wafte; 
others  to  be  difcharged  from  the  body  as  effete,  and 

^  The  arteries  of  a  bone  branch  with  freedom,  and  with  the  fame 
feeming  irregularity  as  in  other  parts  of  the  body.  The  arteries  do 
not  exude  their  fecretion  from  their  lides,  fo  as  to  pile  up  the  ridge 
pf  bone  in  their  courfe.  The  fecretion  feems  to  be  performed  in  their 
very  extremities.  C.  B, 

hurtful. 
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hurtful,  or  to  allow  new  matter  to  be  received  ;  others' 
again  to  perform  certain  offices  within  the  body,  as  fe- 
men,  faliva,  bile,  or  urine.  Thus  the  body  is  furniflied 
with  various  apparatus  for  performing  various  offices, 
and  for  repairing  the  wafle.  Thefe  are  the  fecretions, 
and  the  formation  of  bone  is  one  of  thefe.  The  plan 
of  the  whole  body  lies  in  the  embryo,  in  perfect 
order,  with  ail  its  forms  and  parts.  Cartilage  is  laid 
in  the  place  of  bone,  and  preferves  its  form  for  the  fu¬ 
ture  bone,  with  all  its  apparatus  of  furrounding  mem¬ 
branes,  its  heads,  its  proceffes  and.  its  connection  with 
the  foft  parts.  The  colourlefs  arteries  of  this  pellucid 
but  organized  mafs  of  cartilage  keep  it  in  growth,  ex-s 
tend,  and  yet  preferVe  its  form,  and  gradually  enlarg¬ 
ing  in  their  own  diameter,  at  lafl:  receive  the  entire 
blood  *.  Then  the  depolition  of  earthy  matter  begins. 
The  bone  is  depofited  in  fpecks,  which  fpread  and  meet 
and  form  themfelves  into  perfeQ:  bone.  While  the 
bone  is  laid  by  arteries,  the  cartilage  is  conveyed  away 
by  the  abforbing  veifeis  ;  and  while  they  convey  away 
the  fuperfluous  cartilage,^^  they  model  the  bone  into  its 
due  form,  fhape  out  its  cavities,  -  cancelM,  and  holes, 
remove  the  thinner  parts  of  the  cartilage,  and  harden  it 
into  due  confiftence. 

If  fuch  organization  of  arteries  to  depofit  bone,  and 
abforbents  to  take  up  the  cartilage,  and  make  room  for 
the  ofleous  matter,  be  neceffary  in  the  formation  and 
growth,  it  is  no  lefs  neceffary  for-  the  life  and  health  of 
the  full  formed  bone.  Its  health  depends  on  the  regular 
depofition  and  re-abforption,  moulding  and  forming  the 
parts  5  and  by  various  degrees  of  adion,  bone  is  liable 

*  Previous  to' the  formation  of  bone,  {or  the  preparation  for, it)  in 
the  cartilage,  there  is  no  proof  of  there  being  veffels  in  it.  But  we 
prefume,  that  the  cartilage  mull  have  veffels,  becaufe  it  grows  with 
the  growth  of  the  animal,  previous  to  the  formation  of  bone  in  it. 

However,  the  change,  previous  to  the  depofition  of  bone,  has  not 
been  noticed-:  the  firm  c'aftilage  fuffers  a  change  ;  there  is  a- 1 raft 
from  the  circumference  to  the  centre  of  it,  in  which  the  .firrri  cartilage 
is  diffolved.;  and  in  the  fpot-whei-e-th6.firfl  particle  of  bone  is  to  be 
depofited,'  there  is  a  littlefoft- well  of  matter,  different  from  th^  firm 
fubttance  of  the  cartilage.  C.  B.  : 


to 
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to  inflame,  ulcerate,  to  rot  and  fpoil,  to  become  brittle  by 
two  much  fecreted  earth,  or  to  become  foft  by  a  greedy 
difeafed  abforption  of  its  earthy  parts.  The  earth, 
which  conftitutes  the  hardnefs,  and  all  the  ufeful  pro¬ 
perties  of  bone,  is  dead,  inorganized,  and  lies  in  the 
interftices  of  the  bone,  where  it  it  is  made  up  with 
mucus,  to  give  it  confiften.ce  and  ftrength  ;  fumiflied  with 
abforbents  to  keep  it  in  health,  and  carry  off  its  wafted 
parts  ;  and  pervaded  by  veflels  to  fupply  it  with 
new  matter.  The  cartilage  is  in  itfelf  a  fecretion,  to 
which  the  full  fecretion  of  bone  fucceeds,  as  the  arte¬ 
ries  grow  ftronger  in  their  fecreting  office  ;  for  in  a 
broken  limb  there  is  firft  a  thin  effufion,  then  a  tre¬ 
mulous  gelly,  then  radiated  veflels,  -  then  offifying 
fpots,  and  thefe  running  together  form  a  perfect  bone 
If  the  broken  limb  be  too  much  moved'  during  the 
cure,  then  are  the  fecreting  arteries  interrupted  in  their 
office,  perfeQ:  bone  is  never  formed,  it  remains  a  car¬ 
tilage,  and  an  unnatural  joint  is  produced ;  the  veflfels 
are  opened  again,  the  procefs  is  renewed,  and  the  bones 
unite  ; .  or  even  by  rubbing,  by  ftimulating,  by  merely 
cutting  the  furrounding  parts,  the  veflels  are  made 
adiye,  and  their  fecretion  is  renewed.  During  ail 
the  procefs  of  oflification,  the  abforbents  proportion 
their  aftion  to  the  ftimulus  which  is  applied  to 
them  5  they,  carry  away  the  ferous  fluid,  when  gelly 
is  to  take  its  place;  they  remove  the  gelly,  as  the 
bone  is  laid  ;  they  continue  removing  the  bony  par¬ 
ticles  alfo,  which  (as  in  a  circle)  the  arteries  conti¬ 
nually  renew. 

*  The  matter  may  be  thus  ftated;  the  extevafatedblobdbeingabforb- 
ed,  an  effufion  is  poured  but  by  the  veffels  of  thcbrokenbone.  Thismat- 
teris  a  regular  fecretion,  it  appears  to  the  eye  like  a  uniform  jelly;  but 
fo  does  the  embryo  itfelf.  It  is  bone  in  embryo,  the  membi'anes  and 
veffels,  arteries,  veins,  and  abforbents  are  in  it  ;;  the  arterieff  of  the 
furrounding  parts  do  not  fhoot  into  it,  but  veins/  as  w^l  as  arteries, 
and  abforbents,  inofculate  with  the  veffels  of  this  ^lew  formed  matter  ; 
and  -whatever  veffels  may,  by  accidental  contadt,  inofculate  with  this 
fubftance,  whether  coming  from  bone,  mufcles,  or  membrane,  ftill 
bone  .is  formed,  becaufe  it  is  the  dellined  conftitutipn  of  the  new 
formed  mafs,  or  rather,  of  the  veffels  which  are  already  in  it  to  form 
bone,  C.  T.  ' 

Nothing 
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NotTiing  can  be  more  curious  than  this  Continual 
renovation  and  change  of  parts,  even  in  the  hardeft 
bones.  We  are  accuftomed  to  fay  of  the  whole  body, 
lihai  it .  is  daily  changed  j  that  the  older  particles  are 
removed,  and  new  ones  fupply  their  place  ;  that  the 
body  is  not  now  the  fame  individual  body  that  it  w’-as  ; 
but  it  could  not  be  eafily  believed  that  we  fpeak  only 
by  guefs  concerning  the  fofter  parts,  what  we  know 
for  certain  of  the  bones.  It  was  difcovered  by  chance 
that  animals'  fed  upon  the  refefe  of  the  dyer’s  vats, 
received  fo  much  of  the  colouring  matter  into  the 
lyftem,  that  the  bones  were  tinged  by  the  madder  to  a 
deep  red,  while  the  fofter  parts  were  unchanged  ;  no  tint 
zemaining  in  the.  ligaments  nor  cartilages,  membranes, 
veflels,  nor  nerves,  not  even  in  the  delicate  veffels  of 
the  eye.  It  was  eafy  to  diiiinguifli  by  the  microfcope, 
that  ftich  colour  was  mixed  with  the  bony  matter,  re-» 
fided  in  the  interliices.  only,  but  did  not  remain  in  the 
veflels  of  the  bone,  w'hich,  like,  thofe  of  ail  the  body, 
had  HO  tinge  of  red  j  while  ©ur  Injeclions  again  fill  the 
veOels  of  the  bone,  make  all  their  branches  red,  hut  do 
not  affefl:  the  colours  of  the  bony  part.  When  mad'» 
del'  is  given  to  animals,  withheld  for  fome.  time,  and 
then  given  again,  the  colour  appears  in  their  bones,  is 
removed,  and  appears  again  with  fuch  a  hidden  change 
ms  proves  a  rapidity  of  depofition  and  abforption,  ex¬ 
ceeding  all  likelihood  or  belief.  All  the  hones  are 
tinged- in  twenty-four- hours  ;  in  two  or  three  days  their 
cplova*  is  very  deep  ;  and .  if  the  madder  be  left  off  but 
for  a  few  days,  the  red  colour  is  entirely  removed. 

.  This  tinging  -  of  tlie  bones  with  madder,  was  the 
great  inllrument  in  the  hands  of  Du  Hamel,  for 
proving  by  demonftration,  that  it  was  by  layers  from 
the  periofteum  that  the  bone  was  formed  ;  and  how 
very  far  the  mind  is  vitiated  by  this  vanity  of  eflabllflir 
ing  a  dodrine  on  fads,  is  too  eafity  feen  here.  Du  Ha* 
liiel,  believing  that  the  periofteum  depofited  fucceffive 
layers,  which  were  added  to  the  bone,  it  was  his 
bufinefs  to,  prove  that  the  fucceiTive  layers  would  be 
depofited  alternately  red,  white,  apd  red  again,  by  giv-' 

:  -  ing 
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tag  a  young  animal  madder,  witliholding  it  for  a  Iktls 
while,  and  then  beginning  again  to  give  it.  Now,  k 
is  eafy  to  forefee  that  this  tinging  of  the  lamelias  fhould 
correfpond  with  the  fucceffive  times  in  w^hich  the  perl- 
ofteum  is  able  to  depohte  the  layers  of  its  fubfiiancej, 
but  Du  Hamel  very  thoughtlefsiy  makes  his  layers 
correfpond  only  with  the  weeks  or  months  in  which  his 
madder  was  given  or  withheld.  It  is'  eafy  to  forefee 
alfo,  that  if  madder  be  removed  from  the  bones  in  a 
few  days  (which  he  himfelf  has  often  told  us),  then 
his  firft  layer,  viz.  of  red  bone,  could  not  have  waited 
for  his  layer  of  white  to  be  laid  above  it,  nor  for 
a  layer  of  red  above  that  again,  fo  that  he  fhould  have 
been  able  to  fhow  fucceffive  layers:  And  if  mad¬ 
der  can  fo  penetrate  as  to  tinge  all  the  bones  that  are 
already  formed,  then,  though  there  might  be  hrfl 
a  tinged  bone,  then  a  white  and  colourlefs  layer,  when¬ 
ever  he  proceeded  to  give  madder  for  tinging  a  third 
layer,  it  would  pervade  all  the  bone,  tinge  the  layer 
below,  and  reduce  the  whole  into  one  tint.  If  a 
bone  fhould  increafe  by  layers,  thick  enough  to  be 
vifible,  and  of  a  diftincl  tint,  and  fuch  layers  be  conti¬ 
nually  accumulated  upon  each  other  every  week,  what 
kind  of  a  bone  fhould  this  grow  to  ?  Yet  fuch  is  the 
fafcinating  nature  of  a  theory,  that  Du  Hamel,  un¬ 
mindful  of  any  interruptions  like  thofe,  defcribes  boldly 
his  fucceffive  layers,  carrying  us  through  regular  details, 
experiment  after  experiment,  till  at  laft  he  brings 
up  his  report  to  the  amount  of  five  fucceffive  layers, 
viz.  two  red  layers,  and  three  white  ones.  And  in 
one  experiment  he  makes  the  tinge  of  the  madder 
continue  in  the  bones  for  fix  months,  forming  fuccef- 
five  layers  of  red  and  white,  although  in  an  earlier  ex¬ 
periment  (which  he  muft  have  forgotten  in  his  hurry) 
he  tells  us,  that  by  looking  through  the  tranfparent 
part  of  a  cock’s  wing,  he  had  feen  the  tinge  of  the  mad¬ 
der  gradually  leave  the  bones  in  not  many  days. 

I'hefe  experiments  are  as  grofs  and  palpable  as  the 
occafion  of  them,  and  fhould  ftand  as  a  warning  to  us, 
fhewing  how  feverely  and  honefily  we  muft  queflion 

our 
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our  own  judgment,'  when  trying  to  confirm  our  .precon¬ 
ceived  theories  by  experiments  and  fads. 

Yet,  by  thefe  experiments  with  madder,  one  moft 
important  fad  is  proved  to  us;  that  the  arteries  and 
abforbents,  ading  in  concert  alternately  depofite  and 
re-abford  the  earthy  particles,  as  fail  as  can  be  con¬ 
ceived  of  the  foft  parts,  or  even  of  the  moft  moveable 
and  fluctuating  humours  of  the  body.  The  abforp- 
tion  of  the  hardefl  bones  is  proved  by  daily  obferva- 
tion  ;  when  a  carious  bone  difappears  before  the  in¬ 
teguments  are  opened  ;  w^hen  a  tumour,  prefling  up¬ 
on  a  bone,  deftroys  it ;  when  an  aneurifm  of  the  tem¬ 
poral  artery  deftroys  the  flcull  ;  when  an  aneurifm  of 
the:^  heart  beats  open  the  thorax,  deftroying  the  fter- 
num  and  ribs  ;  when  an  aneurifm  of  the  ham  deftroys 
the  thigh  bone,  tibia,  and  joint  of  the  knee  ;  when  a 
tumor  coming  from  within  the  head,  forces  its  way- 
through  the  bones  of  the  flmll ;  —  in  all  thefe  cafes, 
lince  the  bone  cannot  be  annihilated,  what  can  hap¬ 
pen,  but  that  it  muft  be  abforbed  and  conveyed  away  ? 
If  w'-e  fhould  need  any  ftronger  proofs  than  thefe,  we 
have  molities  oflium,  a  difeafe  by  which,  in  a  few  niQnths, 
the  bony  fyflem  is  entirely  broken  up,  and  conveyed 
away,  by  a  high  adion  of  the  abforbents,  with  conti¬ 
nual  and  deep-feated  pain ;  a  difcharge  of  the  earthy 
matter  by  the  urine ;  a  gradual  foftening  of  the  bones, 
fo  that  they  bend  under  the  weight  of  the  body  ;  the 
heels  are  turned  up  behind  the  head  ;  the  fpine  is 
crooked  ;  the  pelvis  diftorted  ;  the  bread:  crufhed  and 
bent  in :  and  the  functions  beginning  to  fall  low,  the 
patient,  after  a  flow  heCtic  fever,  long  and  much  fuffer- 
ing  of  pain  and  mifery,  expires,  with  all  the  bones  dif¬ 
torted  in  a  fhocking  degree,  gelatinous,  or  nearly  fo, 
robbed  of  all  their  earthy  parts,  and  fo  thoroughly  fof- 
tened  as  to  be  cut  with  the  knife. 

Thus  every  bone  has,  like  the  foft  parts,  its  jirte- 
ries,  veins,  and  abforbent  veffels ;  and  every  bone  has 
its  nerves  too.  We  fee  them  entering  into  its  fub- 
ftance  in  fmall  threads,  as  on  the  furfaces  of  the  frontal 
and  parietal  bones :  We  fee  them  entering  for  parti- 
5  cular 
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cular  purpofes,  by  a  large  and  peculiar  hole,  as  the 
nerves  which  go  into  the  jaws  to  reach  the  teeth  :  We 
find  delicate  nerves  going  into  each  bone  along  with 
its  nutritious  veffels  ;  and  yet  we  dare  hardly  believe 
the  demonflration,  fince  bones  feem  quite  infenfible 
and  dead  :  We  have  no  pain  when  the  periofleum  is 
rafped  and  fcraped  from  a  bone  :  We  have  no  feeling 
when  bones  are  cut  in  amputation  ;  or  when,  in  a 
broken  limb,  we  cut  off  v/ith  pincers  the  protruding 
end  of  a  bone  :  We  feel  no  pain  when  a  bone  is 
trepanned,  or  when  cauftics  are  applied  to  it  ;  and  it 
has  been  always  known,  that  the  heated  irons  which 
the  old  furgeons  ufed  fo  much,  made  no  other  impref- 
fion  than  to  excite  a  particular  titillation  and  heat, 
rather  pleafant  than  painful,  running  along  the  courfe 
of  the  bone.  But  there  is  a  deception  in  all  this.  A 
bone  may  be  exquifitely  fenfible,  and  yet  give  no  pain; 
a  paradox  which  is  very  eafily  explained.  A  bone 
may  feel  acutely,  and  yet  not  fend  its  fenfation  to 
the  brain.  It  is  not  fit  that  parts  fhould  feel  in  this 
fenfe,  which  are  fo  continually  ex;pofed  to  fhocks 
and  blows,  and  all  the  accidents  of  life ;  which  have 
to  fuffer  all  the  motions  which  the  other  parts  re¬ 
quire.  In  this  fenfe,  the  bones,  the  cartilages,  liga¬ 
ments,  burfge,  and  all  the  parts  that  relate  to  joints, 
are  quite  infenfible  and  dead.  A  bone  does  not  feel, 
or  its  feelings  are  not  conveyed  to  the  brain  :  but,  ex¬ 
cept  in  the  abfence  of  pain,  it  fhews  every  mark  of 
life.  Scrape  a  bone,  and  its  veffels  bleed  ;  cut  or  bore 
a  bone,  and  its  granulations  fprout  up  ;  break  a  bone, 
and  it  will  heal ;  or  cut  a  piece  of  it  away,  and  more 
bone  will  readily  be  produced  ;  hurt  it  any  way,  and 
it  inflames  ;  burn  it,  and  it  dies  :  take  any  proof  of 
fenfibility,  t3ut  the  mere  feeling  of  pain,  and  it  will 
anfwer  to  the  proof.  In  fhort,  thefe  parts  have  a  fen¬ 
fibility  which  belongs  to  themfelves,  but  have  no  feel¬ 
ings  in  correfpondence  with  the  general  fyftem  *. 

A  bone. 

♦  From  the  conflderation  of  thefe  fa.Sts,  together  -with  this  moH: 
eflential  one  ;  that  bones,  ligaments,  and  tendons  are,  aSually 

capable 


OF  THE  FORMATION 


iS 

A  bone  feels  ftitouli,  and  is  excited  to  re-ad,  in- 
|nries  produce  inflammation  in  the  bones,  as  in  the 
foft  parts  ;  and  then  fwelling  and  fpongy  loofenefs, 
and  a  fullnefs  of  blood,  fuppuration,  ulcer,  and  the 
death  anti  difcharge  of  the  difeafed  bone  enfue.  When 
the  texture  of  a  bone  is  thus  loofened  by  inflamma¬ 
tion,  its  feeling  is  roufed  ;•  and  the  hidden  fenflbility 
of  the  bone  rifes  up  like  a  new  property  of  its  nature  : 
and  as  the  eye,  the  Ikin,  and  all  feeling  parts,  have 
their  fenfibility  increafed  by  difeafe,  the  bones,  liga-* 
aients,  burfse,  and  all  the-  parts  whofe  feeling  during 
health,  is  obfcure  and  and  hardly  laiown,  are  roufed 
to  a  degree  of  fenfibility  far  furpafling  the  foft  partiT 
The  wound  of  a  joint  is  indeed  lefs  painful  at  firft,  but 
when  the  inflammation  conies,  its  fenfibility  is  raifed  to 
a  dreadful  degree  :  the  patient  cries  out  with  anguifh. 
No  pains  are  equal  to  thofe  which  belong  to  the  bones 
and  joints. 

This  oflification  is  a  procefs  of  a  truly  animal  na¬ 
ture  :  no  coagulation  will  harden  cartilage  into  bone  ; 
no  change  of  confiftence  will  form  the  blood  into  it  ;, 
no  condenfation  of  the  periofteum  can  aflimilate  it  to 

capable  of  receiving  and  propagating  painful  impreffions  to  the 
fenforium  ;  I  have  come  to  the  following  conclufion ;  —  The 
fenfation  of  pain  is  beftowed  as  a  fafeguard  to  the  frame,  forcing 
us  to  avoid  whatever  is  hurtful.  To  this  effed,  fenfibility  varies 
in  difiFerent  parts,  and  in  general  the  fenfibility  of  the  more  fu- 
perficial  parts,  being  fufficlent  protedion  to  the  parts  beneath,  the 
deep  parts  are  but  little  fenfible.  The  fenfibility  poflefled  by  the 
ikin  would  not  be  fufficient  proteSlon  to  the  eye,;  fuch  parts  differ 
in  kind  of  fenfibility  as  well  as  in  degree.  Experiments  have 
been  made  by  cutting  and  burning  the  bones  and  tendons,  and 
the  conclufion  has  been,  that  they  were  infenfible.  But  when 
a  man  fprains  his  ankle  joint,  he  is  in  extreme  pain,  though  he 
•can  eafily  fatisfy  himfelf  that  the  pain  he  feels  is  not  in  the  ikin, 
but  muff  be  in  the  joint  and  tendons.  It  appears  then,  that  fuch 
parts  uibally  thought  infenfible  feel  pain,  and  can  propagate. that 
’pain  to  the  fenforium ;  and  further,  that  the  peculiar  fenfibilities 
«ire  exaflly  fuch,  as  to  allow  of  free  and  natural  motion  and  of  the 
■aieceffary  degree  of  attrition,  but  are  beftowed  for  the  purpofe  of 
auaking  us  avoid  that  degree  of  violence,  which  would  endanger 
4he  texture  or  healthy  funAioh  of  the  part.  C.  B-.  -  ' 
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the  nature  of  a  bone.  Bone  is  not  the  inorganic  con¬ 
crete  which  it  was  once  fuppofed,  but  is  a  regularly, 
organized  part,  whofe  form  fubfifts  from  the  firft, 
which  is  perfected  by  its  fecreting  arteries,  balanced,- 
as  in  every  fecretion,  by  the  abforbents  of  the  part ; 
it  lives,  grows  and  feels,  is  liable  to  accidents,  and  fub- 
jeO:  to  difeafe.  It  is  a  procefs  which,  at  firft,  appears 
fo  rapid,  that  we  fliould  expedt  it  to  be  foon  complete  ; 
but  it  becomes  in  the  end  a  flow  and  difficult  procefs. 
It  is  rapid  at  firft  ;  it  advances  flowly  after  birth  ;  it  is 
not  completed  till  the  twentieth  year ;  it  is  forwarded  by 
health  and  ftrength,  retarded  by  wealmefs  and  difeafe.  In 
Icrophula  it  is  imperfect  j  and  fo  children  become  rickety, 
when  the  bones  foften  and  fwell  at  their  heads,  and 
bend  under  the  weight  of  the  body.  And  why  fliould 
we  be  furprifed,  that  careleflhefs  of  food  or  clothing, 
bad  air,  or  languid  health,  fliould  caufe  that  dreadful 
difeafe,  when  more  or  lefs  heat,  during  the  mcubation 
of  a  chick,  prevents  the  growth  of  its  bones  ;  when  the 
ficknefs  of  a  creature,  during  our  experiments,  pro¬ 
tracts  the  growth  of  callus ;  when,  in  the  accidents  of 
pregnancy,  of  profufe  fuppuration,  or  of  languid  health, 
the  knitting  of  brokeif  bones  is  delayed,  or  prevented 
quite  ? 

This  procefs,  fo  difficult  and  flow,  is  aflifted  by  every 
provifion  of  nature.  The  progrefs  of  the  whole  is  flow, 
that  fo  long  as  the  body  increafes  in  ftature,  the  bones 
alfp  may  grow  ;  but  it  is  affifted  in  the  individual  parts, 
where  fome  are  flow,  fome  rapid  in  their  growth,  fome 
delayed,  as  the  heads  of  joints,  that  their  bones  may  be 
allowed  to  extend,  and  others  haftened,  as  the  pelvis, 
that  it  may  acquire  its  perfed  fize  early  in  life.  Offifi-: 
cation  is  affifted  by  the  foftnefs  of  the  cartilaginous  bed 
in  which  the  bone  is  formed ;  by  thofe  large  and 
permeable  veflels  which  carry  eafily  the  grofler  parts 
of  the  blood  ;  by  a  quick  and  powerful  abforp- 
tion,  which  all  along  is  modelling  the  bone ;  and, 
moft  of  all,  by  being  formed  in  detached  points,  mul¬ 
tiplied  and  crowded  together,  wherever  much  bone  is 
required. 

von.  I. 
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There  is  one  central  ring  firft  offified  in  a  long  bone,, 
as  of  the  leg  or  arm  ;  the  heads  or  ends  of  the  bone 
are  at  firfl:  mere  cartilage,  but  they  alfo  foon  begin  to 
offify ;  the  body  ftretches  in  a  radiated  form  towards 
either  head  ;  the  heads  offifying  each  in  its  centre,  alfo 
ftretch  towards  the  bone ;  the  heads  meet  the  body, 
and  join  to  it  j  a  thin  cartilage  only  is  interpofed, 
which  grows  gradually  thinner  till  the  twentieth  year, 
and  then  difappears,  the  body,  heads,  and  proceffes, 
becoming  one  bone.  In  flat  bones,  as  in  the  fkull, 
ofllfication  goes  from  one  or  more  central  points,  and 
the  radiated  fibres  meet  the  radii  of  other  offifying 
points,  or  meet  the  edges  of  the  next  bone.  The 
thick  round  bones  which  form  the  wrifl;  and  foot, 
have  one  offification  in  their  centre,  which  is  bound* 
ed  by  cartilage  all  round.  The  proceffes  are  often 
diftinQ:  offifications  joined  to  the  bones,  like  their 
heads,  and  flowly  confolidated  with  them  into  firm 
hones*. 

While  the  bone  is  forming,  various  parts,  eflential  to 
its  iyftem,  gradually  rife  into  vie-w.  At  firfl,  we  can*  - 
not  in  the  long  bone  perceive  any  heads,  proceffes,  cavi¬ 
ties,  on  cells ;  thefe  parts  are  very  flowly  formed,  and 
are  perfe&ed  only  in  the  adult  bone. 

At  firfl,  the  whole  length  of  a  long  bone,  is  repre- 
fented  by  a  tranfparent  gelly,  where  there  is  no  dif- 
tindtion  of  heads  nor  proceffes ;  it  is  all  of  one  mafs. 
After,  the  red  blood  has  begun  to  tinge  this  cartilage, 
the  offification  begins,  and  one  ring  is  formed  in  the. 
middle  of  the  bone  :  from  this  ring,  the  fibres  ftretch 
towards  either  end,  and  flop  there ;  then  it  begins  to 
app^  that  the  heads  and  body  are  diflindl  parts  j  the 
fibres  of  the  growing  bone  have  extended  till  the  car¬ 
tilage  is  annihilated,  and  only  a  fmall  plate  remains, 
feparating  the  knobs  of  the  heads  from  the  long  body 
©f  the  bone.  Thus  there  is  no  diflindion  betwixt  the 
hea^  and  the  body,  while  the  heads  are  cartilaginous  j 

•  .The  proceffes  aad  heads  are  named  the  epiphyfis  and  apo- 
phyCs  of  bones. 

they 
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they  begin  to  appear,  as  diftinflt  parts,  at  that  ftage  in 
which  the  body  of  the  bone  is  offified,  and  each  of  the 
heads  is  beginning  to  form  ;  they  continue  three  dif. 
tindt  bones,  during  all  the  early  part  of  life,  and  are 
eafily  feparated,  by  foaldng  the  bone  in  water  ;  when 
they  are  feparated,  there  is  feen  a  rough  hollow,  on 
the  furface  of  the  epiphifis,  or  feparated  head,  and  a 
rough  convexity  on  the  end  of  the  body:  they  are 
finally  united  into  one  bone,  about  the  twentieth 
year. 

In  the  original  cartilage,  there  is  no  hollow,  nor  ca¬ 
vity;  it  is  all  one  folid  mafs.  When  the  oflification 
firft  appears,  the  cavity  of  the  bone  alfo  begins,  and  ex¬ 
tends  with  the  oflification  :  at  firfl;  the  cavity  is  con¬ 
fined  chiefly  to  the  middle  of  the  bone,  and  extends  very 
flowly  towards  the  ends.  This  cavity,  in  the  centre 
of  the  bone  is  at  firft  fmooth,  covered  with  an  internal 
membrane,  containing  the  trunks  and  branchings  of 
the  nutritious  veflfels,  which  enter  by  a  great  hole,  in 
the  middle  of  the  bone ;  and  the  cavity  is  traverfed, 
with  divifions  of  its  lining  membrane,  which,  like 
net  work  of  partitions,  conduQ:  its  branches  to  all 
parts  of  the  internal  furface  of  the  bone  ;  and  its  nets, 
or  mefties,  are  filled  with  a  reddifli  and  ferous  fluid,  in 
the  young  bone,  but  fecrete  and  contain  a  perfed  mar¬ 
row  in  the  adult  bone. 

The  whole  fubftance  of  a  bone  is  not  only  fibrous, 
as  appears  outwardly,  but  is  truly  laniellated,  confifting 
of  many  diftind  and  delicate  plates  of  bone,  which  lie 
over  each  other,  in  regular  order,  and  might  fuggeft 
the  notion  of  fucceflive  oflifications  of  the  periofteum 
forming  the  bone.  Thefe  lameilse,  or  plates,  are  more 
condenfed  and  firm,  towards  the  outer  furface,  and  are 
more  ioofe,  feparate,  and  fpongy,  towards  the  internal 
furface  of  the  bone  ;  and  it  is  eafily  feen,  during  the 
growth  of  a  young  bone,  that  the  inner  and  more  deli¬ 
cate  plates,  are  feparating  from  the  walls  of  the  bone, 
and  receding  towards  its  cavity  :  and  thefe  plates,  being 
again  crofled  by  fmall  bony  partitions,  form  a  net  work, 
or  fpongy  mafs,  which  fills  the  whole  cavity  of  the  bone, 
c  a  la 
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In  the  middle  of  the  bone,  the  cavity  is  fmall,  the  walls 
thick,  and  having  all  their  bony  plates ;  the  cells  of 
net  work  few,  and  large ;  but  towards  the  ends,  the 
bone  fwells  out,  the  cavity  alfo  is  large  ;  but  it  is  not 
like  that  in  the  middle,  a  large  tubular  cavity  :  it  is  fo 
crolfed  vsdth  lattice-work,  with  fmall  interftices  and 
cells,  that  it  feems  all  one  fpongy  mafs  of  bone  ;  and  fo 
many  of  the  inner  layers  are  feparated,  to  form  this 
profufion  of  cells,  that  the  whole  fubftance  of  the 
bone  has  degenerated  into  this  lattice-work,  leaving 
only  a  thin  outward  fhell  *.  This  reticular  form  is 
what  anatomifts  calls  the  cancelli,  lattice-work,  net¬ 
work,  or  alveolar  part  of  the  bone  ;  it  is  all  lined  with 
one  delicate  membrane,  and  inward  partitions  of  the 
fame  lining  membrane  cover  each  divifion  of  the  lat¬ 
tice-work,  forming  each  cell  into  a  difl:in£t  cavity. 
In  thefe  cavities,  or  cells,  the  marrow  is  fecreted.  The 
fecretion  is  thin  and  bloody  in  children ;  it  thickens  as  - 
we  advance  in  years ;  it  is  a  folid  oil,  or  marrow  in 
the  adult.  The  marrow  is  firmer,  and  more  perfefl:  in 
the  middle  of  the  bone,  and  more  thin  and  ferous  to¬ 
wards  the  fpongy  ends.  The  whole  mafs,  when  fhaken 
out  of  the  bone,  is  like  a  bunch  of  grapes,  each  hang¬ 
ing  by  its  ftalk.  The  globules,  when  feen  with  the 
microfcope,  are  neat,  round  and,  white,  feeming  like 
fmall  pearls,  and  each  ftalk  is  feen  to  be  a  fmall  artery, 
which  comes  along  the  membrane  of  the  cancelli,  fpreads 
its  branches  beautifully  on  the  furface  of  the  bag, 
and  ferves  to  fecrete  the  marrow,  each  fmall  twig  of 
artery,  filling  its  peculiar  cell.  To  this,  an  old  ana- 
tomift  added,  that  they  had  their  contractile  power, 
like  the  urinary  bladder,  for  expelling  their  contents  j 
that  they  fqueezed  their  marrow,  by  channels  of  com¬ 
munication,  through  and  among  the  bony  layers ;  and 

♦  That  it  Is  merely  an  expanfion  of  the  layers  that  forms  the 
cancelli,  and  a  mere  fwelling  and  fponginefs  of  the  fame  quantity 
of  bony  fubftance,  that  makes  the  ends  fo  much  thicker  than  th^ 
middle,  is  proved  by  this,  that  an  inch  of  the  fmaller  bony  tube, 
cut  from  the  middle,  weighs  equally  with  an  inch  of  the  large 
%ongy  tube,  cut  out  from  the  ends. 

that 
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that  their  oil  exuded  into  the  joint,  by  nearly  the  fame 
mechanifm,  by  which  it  got  into  the  fubftance  of  the 
bone. 

While  the  conftitution  of  a  bone  was  not  at  all  un^er- 
ftood,  anatomifts  noted  with  particular  care,  every 
trifling  peculiarity,  in  the  forms  or  connexions  of  its 
parts,  and  thefe  lamellse  attraXed  particular  notice. 
That  a  bone  is  formed  in  fucceffive  plates,  is  eafily 
feen,  as  in  whale-bone  ;  or  in  the  horns  and  bones  of 
the  larger  animals ;  in  church-yard  bones,  which  have 
been  long  buried,  or  long  expofed  to  the  air.  It  is  de- 
tnonftrated  by  a  careful  picking,  and  feparation  of  the 
fcales,  in  a  young  bone,  or  by  burning  a  bone,  which 
melts  and  confumes  its  gelly,  and  leaves  the  bony  parts 
entire.  It  is  feen  in  the  common  difeafes  of  bones ;  for 
they  cafl;  off  by  fucceffive  plates,  or  leaves,  whence  the 
procefs  is  named  exfoliation  ;  and  one  plate  is  tho¬ 
roughly  fpoiled  and  call  off,  while  another  is  entire,  and 
found.  Malphighi,  had  firfl:  obferved  the  lamellated 
ftruXure  of  bones,  likening  them  to  the  leaves  of  a  book. 
Gagiiardi,  who  like  Hippocrates,  went  among  the  bu¬ 
rial-places  of  the  city,  to  obferve  the  bones  there,  found 
in  a  tomb,  where  the  bones  had  been  long  expofed, 
a  Ikull,  the  os  frontis  of  which  he  could  diffeX  into  many 
layers,  with  the  point  of  a  pin  *.  He  afterwards  found 
various  bones,  from  all  parts  of  the  body,  thus  de- 
compofed ;  and  he  added  to  the  doXrine  of  plates,  that 

•  Notwithftanding  what  is  here  delivered,  there  is  no  proof  of 
the  bones  being  lamellated  ;  as  to  the  exfoliation  of  bone,  the  dead 
portion  is  more  generally  irregular  in  its  thicknefs,  and  rugged 
on  its  inner  furface.  This  exfoliation  of  bone,  is  a  procefs  of  the 
living  bone,  and  the  inner  living  furface  recedes  from  the  outer 
one,  becaufe  that  outer  furface  is  injured  or  dead.  The  nature  of 
the  injury,  or  the  depth  to  which  the  bone  has  become  dead,  deter¬ 
mines  the  extent  and  form  of  the  portion  caft  off.  When  a  fcale- 
only  is  thrown  off,  it  is  becaufe  the  bone  is  only  dead  upon  the 
furface.  In  regard  to  the  breaking  up  of  the  furface  of  the  cra¬ 
nial  bones,  when  they  lie  expofed,  the  fcales  are  fimilar  to  tkofe 
from  ftones  or  metals  expofed  to  the  influence  of  the  air,  and 
moifture,  and  varying  temperature  ;  the  thicknefs  and  fucceflion 
fff  exfoliations,  depends  on  the  operation  of  the  weather,  not 
pn  the  original  formation  of  the  bone.  I  have  never  feea  heat 
produce  a  lamellated  decompofitioa  of  bone.  C.  B. 

G  3  they 
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they  were  held  together  by  minute  proceffes,  which, 
going  from  plate  to  plate,  performed  the  offices  of 
nails  :  Thefe  appeared  to  his  imagination  to  be  of  four 
kinds,  ftraight  and  inclined  nails,  crooked  or  hook-like;, 
and  fome  with  fmall  round  heads,  of  the  forms  of  bolts 
or  pins*. 

Another  notable  difcovery,  was  the  ufe  of  the  holes 
which  are  very  eafily  feen  through  the  fubftance  of 
bones,  and  among  their  plates.  They  are,  indeed,  no 
more  than  the  ways  by  which  the  veflels  pafs  into  the 
bones  j  but  the  older  anatomifts  imagined  them  to  be 
ftill  more  important,  allowing  the  marrow  to  tranfude 
through  all  the  fubftance  of  the  bone,  and  keep  it  -foft. 
Now  this  notion,  of  lubricating  the  earthy  parts  of  a 
bone,  like  the  common  talk  of  fomentations  to  the  in¬ 
ternal  paits  of  the  body,  is  very  m.echanical,  and  very 
ignorant ;  for  the  internal  parts  of  the  body,  are  both 
hot  and  moift  of  themfelves,  and  neither  heat  nor  moif- 
ture  can  reach  them  from  without  :  the  bone  is  al¬ 
ready  fully  watered  with  arteries  ;  it  is  moift  in  itfelf, 
and  cannot  be  further  moiftened  nor  lubricated,  unlefs 
by  a  fuller  and  quicker  circulation  of  its  blood.  It 
muft  be  preferved  by  that  moifture  only  which  exifts 
in  its  fubftance,  and  muft  depend  for  its  confiftence 
upon  its  own  conftitution ;  upon  the  due  mixing  up  of 
its  gluten  and  earth.  Every  part  is  preferved  in  its 
due  confiftence  by  the  veftels  v/hich  form  its  fubfift- 
ence  ;  and  I  fliould  no  more  fuppofe  fat  neceffary  for 
preferving  the  moiftnefs  of  a  bone,  than  for  prevent¬ 
ing  brittlenefs  in  the  eye!.  This  marrow  is,  perhaps, 
more  an  accidental  depofition,  than  we,  at  firft  fight, 
believe.  We  indeed  find  in  it  fuch  a  regularity,  of 
ftru^fure,  as  feems  to  indicate  fome  very  particular  ufe  ; 
but  we  find  the  fame  ftrudure  exactly  in  the  common 
fat  of  the  body.  When,  as  we  advance  in  years,  more 
fat  is  depofited  in  the  omentum,  or  round  the  heart, 
we  cannot  entertain  the  abfurd  notion,  of  fat  being 

*  Thefe  nails,  which  Gagllardi  imagined  were  no  more  than 
the  little  irregularities,  rifmgs,  and  hollows,  of  the  adjoining 
plates,  by  which  they  are  cdnnefled. 

needed 
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needed  in  our  old  age,  to  lubricate  the  bowels  or  the 
heart ;  no  more  is  the  marrow  (which  is  not  found  in 
the  child),  accumulated  in  old  age,  for  preventing  brit- 
tienefs  of  the  bones*. 

The  blood  veffels  of  a  bone  are  large,  in  proportion 
to  the  mafs  of  the  bone.  For  firft  one  great  trunk  en¬ 
ters  commonly  about  the  middle  of  the  bone,  as  in  the 
thigh  bone,  leg  or  arm,  and  it  is  called  the  nutritious 
or  medullary  artery  :  it  goes  in  the  central  cavity  of 
the  bone,  fp^^^ds  upwards  and  downwards,  fupplies 
all  the  fubftance  of  the  bone  itfelf,  and  gives  thofe 
delicate  arteries  which  fecrete  the  marrow.  Other 
arteries  enter  from  without,  at  the  fpongy  ends  of  the 
bones,  where  the  holes  are  not  vifible  only,  but  very 
large  in  the  adult  ;  particularly  large  arteries  enter  in¬ 
to  the  heads  of  the  bones,  as  of  the  ftioulder,  or  of  the 
thigh  bones  ;  and  there  the  periofteum  adheres  very 
ftrongly  ;  and  every  where  on  its  furface  the  bone  is 
fupplied  by  numerous  veffels  from  the  periofteum  (and 
this  feems,  indeed,  to  be  the  chief  ufe  of  that  mem¬ 
brane)  fo  that  in  tearing  off  the  periofteum,  the  fur- 
face  of  the  membrane,  and  of  the  bone,  are  feen  co¬ 
vered  with  bloody  points  ;  all  the  veffels  are  conduc¬ 
ed  to  the  fubftance  of  the  bone  by  its  two  membranes  : 
the  internal  veffels  by  the  membrane  which  lines  the 
cavity,  and  which  is  known  by  the  abfurd  name  of  in? 
ternal  periofteum  ;  the  external  one  by  the  outer  mem¬ 
brane,  the  proper  or  external  periofteum. 

*  If  we  look  to  the  difference  there  is  In  the  adipofe  mem¬ 
brane,  we  fliall  find  it  mor5  apparent  than  real.  The  fat  on  the 
foies  of  the  feet  and  palms  of  the  hands  is  particularl7  firm,  but 
this  firmnefs.refults  from  the  ftrong  intertexture  of  filaments  of  a 
tendinous  ftrength.  The  fat  in  the  expbfed  parts  of  the  limbs 
is  lefs  firm,  in  the  orbits  of  the  eyes  more  delicate,  but  in  the 
bones  it  lies,  in  tranfparent  membranes,  and  is  quite  foft  and 
cpmprefiible.  The  difference,  however,  is  only  in  the  maha^ 
in  which  the  bags  containing  the  fat  are  bound  up  and  protected  ; 
where  the  fubftance  is  cxpofed  to  preffure,  it  is  firm,  where  it 
lies  concealed,  it  is  lefs  fo,  but  where  it  is  altogether  within  the 
proteftibn  of  the  bones,  the  membranes  are  very  delicate,  and  £l^ 
fat  takes  the  appearance  of  marrow.  C.  B. 
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The  inteliial  periofteum  is  that  membrane  which 
furrounds  the  marrow,  and  in  the  bags  of  which  the 
marrow  is  formed  and  contained.  It  is  more  connefted 
with  the  fat,  than  with  the  bone  ;  and  in  animals, 
can  be  drawn  out  entire  from  the  cavity  of  the  bone  : 
but  its  chief  ufe  is  to  conduft  the  velTels  which  are  to 
enter  into  the  fubftance  of  the  bone  ;  and  this  con- 
neftion  and  office  is  fo  effential  to  the  life  and  health 
of  the  bone,  that  the  fpina  ventofa,  or  fcrophulous  bone, 
is  merely  a  failure  of  the  internal  circulation,  a  total 
corruption  of  the  man'ow,  and  a  confequent  lofs  of  the 
medullary  veffels  ;  by  which  the  whole  bone  dies,  is 
thrown  out  by  nature,  or  oftener  the  limb  muft  be  cut 
off.  The  fame  effeft  is  produced  in  our  experiments, 
where,  by  piercing  into  the  medullary  cavity,  and  de- 
ftroying  the  marrow,  the  fliaft  of  the  bone  dies,  while 
the  heads  and  proceffes  live,  only  becaufe  they  are  fup- 
plied  more  fully  by  their  external  veffels. 

The  periofteum,  which  was  once  referred  to  the  du¬ 
ra  mater,  is  merely  condenfed  cellular  fubftance  4.  of 
which  kind  of  matter  we  now  trace  many  varied  forms 
and  ufes  ;  for,  fo  clofe  is  the  connection  of  the  peri-- 
ofteum,  tendons,  ligaments,  fafcise,  and  burfas,  and  fo 
much  are  thefe  parts  alike  in  their  nature  and  proper¬ 
ties,  that  we  reckon  them  but  as  varied  forms  of  one 
common  fubftance,  ferving  for  various  ufes  in  different 
parts.  The  periofteum  confifts  of  many  layers,  accu¬ 
mulated  and  condenfed  one  above  another  :  it  adheres 
to  the  body  of  the  bone  by  fmall  points  or  proceffes, 
which  dive  into  the  fubftance  of  the  outer  layer,  giving 
a  firm  adhefion  to  it,  fo  as  to  bear  the  pulling  of  the 
great  tendons,  which  are  fixed  rather  into  the  peri¬ 
ofteum,  than  into  the  bone.  It  is  alfo  connected  with 
the  bone,  by  innumerable  veffels.  The  layers  of  the 
periofteum  neareft  to  the  bone,  are  condenfed  and 
ftrong,  and  take  a  ftrong  adhefion  to  the  bone,  that 
the  veffels  may  be  tranfmitted  fafe,  and  the  fibres  of 
this  inner  layer  follow  the  longitudinal  diredions  of 
the  bony,  fibres.  The  periofteum  is  loofer  in  its  tex- 
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ture  outwardly,  where  it  is  reticulated  and  lax,  chan¬ 
ging  imperceptibly  into  the  common  cellular  fubftance- 
There  the  fibres  of  the  periofteum  aflurhe  the  direc¬ 
tions  of  the  mufcles,  tendons,  or  other  parts  which  rui^ 
over  it.  The  periofteum  is  not  for  generating  bone  ; 
and  therefore  it  adheres  but  flightiy  to  the  grow¬ 
ing  bone  :  it  is  for  nourifliing  the  external  plates ; 
and  therefore  as  the  bone  grows,  and  as  the  external 
plates  are  further  removed  from  the  medullary  veffels, 
the  adhefion  of  the  periofteum  becomes  clofer,  its  ar¬ 
teries  are  enlarged,  and  the  dependence  of  the  outer 
layers  on  the  periofteum  is  as  well  proved  as  the  de¬ 
pendence  of  the  body  of  the  bone  upon  its  medullary 
artery  ;  for  as  piercing  the  medulla  kills  the  whole 
bone,  hurting  the  periofteum  kills  the  outer  layers  of 
the  l^ne.  Any  accident  which  fpoils  the  bone  of  its 
periofteum  has  this  effect  ;  the  accidental  wounds  of 
the  periofteum,  deep  ulcers  of  the  foft  parts,  as  on  the 
ftiin,  the  beating  of  aneurifms,  the  growth  of  tumors, 
the  preffure  even  of  any  external  body,  will,  by  hurt¬ 
ing  the  periofteum,  caufe  exfoliation,  which  is,  in  plain 
terms,  the  death  of  the  external  layer,  by  the  injury  of 
the  outward  veffels  ;  and  an  adive  inflammation  of  the 
deeper  layers,  which  being  fully  nouriflied  by  the  in¬ 
ternal  arteries,  inflame,  fwell,  become  porous  and  fpon- 
gy,  form  granulations,  and  thefe  granulations  pufh  off 
the  mortified  plate,  and  form  themfelves  into  new  bone, 
which  fupplies  its  place*. 

The  cartilages  are  alfo  a  part  of  the  living  fyftem  of 
the  bone  :  and  we  fee  too  well,  in  the  queftion  of  the 
bones  themfelves,  how  unphilofophical  it  mufl  be,  to 
deny  organization  and  feeling  to  any  part  of  the  living 
body,  however  dead  or  infulated  it  may  appear  ;  for 
every  part  has  its  degree  of  life  :  the  eye,  the  Ikin,  the 
flefli,  the  tendons,  and  the  bones,  have  fucceflive  de¬ 
grees  of  feeling  and  circulation.  We  fee,  that  where 

*  It  is  the  injury  to  the  furface  of  the  bone  which  caufes  the 
exfoliation,  not  the  lofs  of  veffels  by  the  reparation  of  the  periof¬ 
teum  ;  and  when  the  bone  dies,  as  in  necrofis,  from  the  injury  to 
the  jnarrow,  inflammation  precedes  the  death.  C.  B. 
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even  the  loweft  of  thefe  the  bone  is  deprived  of  its 
fmall  portion  of  life,  it  becomes  a  foreign  body,  and  is 
thrown  off  from  the  healthy  parts,  as  a  gangrened 
limb  is  feparated  from  the  found  body  ;  and  we  fpeak 
as  familiarly  of  the  death  of  a  bone,  as  of  the  gangrene 
of  foft  parts.  How,  then,  fhould  we  deny  organization 
and  life  to  the  cartilages  ?  though  furely,  in  refped  of 
feeling,  they  muff  Hand  in  the  very  laft  degree. 

The  periofteum  goes  from  the  bone  over  the  furface 
of  the  cartilage  alfo,  where  it  is  named  perichondrium : 
It  ftill  preferves  its  own  _  vafcular  nature  ;  the  veffels 
tan  be  injeded  ;  and  it  is  not  to  be  believed  that  the 
perichondrium  has  thefe  veffels, .  without  communicat¬ 
ing  them  to  the  cartilage  to  which  it  belongs.  We 
fee  red  arteries  in  the  centre  of  an  offifying  cartilage, 
and  therefore  we  know  that  the  trunk  of  the  artery 
may,  be  red,  as  in  the  offifying  part  of  the  cartilage, 
and  yet  the  extremity  of  the  fame  artery  be  pellucid, 
as  in  the  unoffified  part.  Since  veffels  run  through 
the  cartilage  to  generate  bone,  we  cannot,  in  reafon, 
fuppofe  that  thefe  veffels  are  produced  in  the  inftant 
in  which  they  appear  :  they  had  exifted  before  ;  they 
are  but  dilated  now  ;  the  increafing  adion  dilates  them, 
and  the  dilatation  makes  them  red  ;  this  enables  them ' 
to  fecrete  bone,  and,  in  many  cafes,  as.  in  the  acciden¬ 
tal  joint  formed  by  a  fradure  ill  cared  for,  we  can,  by 
paring  the  cartilage,  fet  the  veffels  free  again,  and  make 
them  begin  to  fecrete. 

Wherever  we  find  a  vafcular  membrane  furround- 
ing  and  nouriffiing  any  part,  as  the  vitreous  or  cry- 
ftalline ,  humours  in  the  eye,  we  muff  not  fuppofe 
that  fuch  are  infulated  parts,  maintained  there  by  mere 
adhefion  ;  but  muff  confider  them  as  parts  regularly 
organized,  their  vafcular  membrane  being  part  of 
their  living  fyftem  ;  and  though  the  tranfparent  hu¬ 
mours  of  the  eye,  the  cartilages  and  ligaments  over 
all  the  body,  and  all  the  fyftem  of  the  bones,  have  been 
confidered  as  mere  concretes,  and  infulated  parts,  they 
are  now  known  to  be  regular  parts  of  the  living  whole. 
The  cartilages  hgive  no  very  adive  circulation  ;  it  is 
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fucli  as  to  keep  them  in  life,  but  not  fo  aOiIve  as  to  en¬ 
danger  inflammation,  in  the  continual  flicxrks  which 
they  muft  endure  ;  their  feeling  muft  be  very  obfcure, 
for  feeling  alfo  would  have  been  inconfiftent  with  their 
offices,  which  is  to  cover  and  defend  the  bones  ;  to 
yield  to  the  w^eight  of  the  body,  and  to  reflore  them- 
felves  when  that  weight  is  removed  ;  to  bear  all  the 
fliocks  of  leaps  or  fails  ;  to  perform  all  the  motions  of 
the  body,  and  the  continual  workings  of  the  joints, 
where  they  rub,  and  even  crackle  upon  each  other 
without  danger  or  pain. 

We  now  underftand  the  conftitution  of  a  bone,  and 
can  compare  it  fairly  vdth  the  foft  parts  in  vafcularity, 
and  in  feeling  ;  in  quicknefs  of  abforption  ;  in  the  re¬ 
gular  fuppy  of  blood  neceflary  to  the  life  of  the  bony 
fyftem  ;  in  the  certain  death  of  a  bone,  when  deprived 
of  blood  by  any  injury  of  its  marrow,  or  of  its  periof- 
teum,  as  a  limb  dies  of  gangrene,  when  its  arteries  are 
cut  or  tied  ;  in  the  continual  a6:ion  of  its  abforbents, 
forming  its  cavity,  (harping  its  procelTes  and  heads, 
keeping  it  found  and  in  good  health,  and  regulating  the 
degree  of  bony  matter,  that  the  compofition  may 
neither  be  too  brittle  nor  too  foft.  From  this  con¬ 
ftitution  of  a  bone,  we  could  eafily  forefee  how  the 
callus  for  uniting  broken  bones  muft  be  formed  ;  not 
by  a  mere  coagulation  of  extravafated  juice,  but  by  a 
new  organization  refembling  the  original  bone. 

The  primordium  of  all  the  parts  of  the  body  is 
a  thin  gelatinous  mucus,  in  which  the  forms  of  the 
parts  are  laid  ;  and  the  preparation  for  healing  wounds, 
and  for  every  new  part  that  needs  to  be  formed,  is  a 
fecretion  of  mucus  which  is  foon  animated  by  vefiels 
coming  into  it  from  every  point.  In  every  external 
wound,  in  every  internal  inflammation,  wherever  ex¬ 
ternal  parts  are  to  be  healed,  or  internal  vifcera  are 
about  to  adhere,  a  mucous  matter  is  fecreted,  which 
ferves  as  a  bed  or  nidus,  in  which  the  veflels  fpread 
from  point  to  point,  till  the  mucus  is  animalized  and 
converted  into  a  membrane  :  and  thus  the  heart,  the 
inteftines,  the  tefticle,  and  other^  parts,  adhere  by  in- 
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mfiammation  to  the  coats  which  furround  them,  and 
■which  are  naturally  loofe.  It  is  a  mucus  of  the  fame 
form  which  unites  the  ends  of  a  broken  bone  ;  and, 
by  breaking  the  bones  of  animals,  and  attending  to 
the  progrefs  of  the  callus,  we  find  firft  a  thin  mucus ; 
then  that  thickened  into  a  tranfparent  gelly  ;  that  gelly 
growing  vafcular,  and  thefe  veffels  gradually  depo- 
fiting  nuelsei  of  offification  in  the  centre  of  the  mafs ; 
and  by  madder  or  by  fine  injections,  we  can  make  the 
gelly  appear  vafcular,  and  make  the  nuclasi  of  offi¬ 
fication  quite  red.  The  colours  of  our  injections  be- 
gin  to  tinge  the  cartilage  as  it  begins  to  offify,  and  as 
foon  as  the  offification  is  general,  it  receives  a  general 
tinge. 

When  we  find  the  fubftance  of  the  oldeil  hone 
thus  full  of  v'eflels,  why  fbould  we  doubt  its  being 
able,  from  its  own  peculiar  veffels,  to  heal  a  breach, 
or  to  repair  any  lofs  ?  We  have  no  reafon  to  refer 
the  generation  of  callus  to  the  marrow,  to  the  periof- 
teum,  nor  to  the  fubftance  of  the  bone  itfelf,  for  they 
are  but  parts  of  the  common  fyftem  of  a  bone ;  and 
each  part  of  this  fyftem  is  of  itfelf  capable  of  rege¬ 
nerating  the  whole.  How  little  the  conftitution  of  a 
bone  has  been  underftood,  we  may  know  from  the 
ftrange  debates  which  have  fubfifted  fo  long  about 
the  proper  organ  for  generating  callus.  Some  have 
pronounced  it  to  be  the  periofteum  ;  others  the  me¬ 
dullary  veffel,  and  internal  membrane  ;  others  the  fub¬ 
ftance  of  the  bone  itfelf :  but  I  have  been  employed  ja 
explaining,  that  not  not  only  part  of  the  bone,  peri¬ 
ofteum,  or  marrow,  but  even  any  artery  in  all  the  fyf¬ 
tem,  may  affume  that  aCiion  which  generates  bone.  In 
the  heat  of  this  difpute,  one  of  the  moft  eminent  anato- 
mifts  produced  a  difeafed  bone,  where  a  new  bone  was 
formed  furrounding  a  carious  one,  and  the  fpoiled  bone 
rattled  within  the  cavity  of  the  found  one :  here  we 
ftiould  have  been  ready  to  pronounce,  that  bone  could 
be  formed  by  the  periofteum  only.  But  prefently  ano¬ 
ther  anatomift  produced  the  very  reverfe,  viz.  a  found 
young  bone,  forming  in  the  hollow  cylinder  of  a  bone 
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whicli  had  been  long  dead ;  where,  of  courfe,  the  cal¬ 
lous  rnattter  mull  have  been  poured  into  the  empty 
cavity  of  the  fpoiled  bone,  from  the  ends  which  ftill  re¬ 
mained  found,  or  muft  have  been  fecreted  by  the  medul¬ 
lary  veffels.  But  the  truth  is,  that  callus  may  be  thus 
produced  from  any  part  of  the  fyftem  of  a  bone ;  from 
its  periofteum,  from  its  medulla,  or  from  the  fubftance 
of  the  bone  itfelf*.  If  we  pierce  the  bone  of  any 
animal,  and  deftroy  the  marrow,  the  old  bone  dies,  and 
a  new  one  is  formed .  from  the  periofteum  :  if  we  kill 
the  creature  early,  we  find  the  new  bone  to  be  a  mere 
fecretion  from  the  inner  furface  of  the  periofteum  ;  and 
if  we  wait  the  completion  of  the  procefs,  we  find 
the  new  bone  beautiful,  white,  eafily  injeded,  and  thick, 
loofe  in  its  texture,  and  vafcular  and  bloody,  but  ftill 
firm  enough  for  the  animal  to  walk  upon  ;  and,  in  the 
heart  of  it,  we  find  the  old  bone  dead  and  black.  If  we 
reverfe  this  operation,  and  deftroy  the  periofteum  only, 
leaving  the  nutritious  veffels  entire,  then  the  new  bone 
is  formed  frefli  and  vafcular  by  the  medullary  veffels, 
and  the  old  one  quite  black  and  dead,  furrounds  it  ; 
and  in  fradures  of  the  patella  or  knee-pan,  where  there 
are  no  medullary  veffels,  the  pieces  are  united  by  a 
'  callus,  which  is  fecreted  from  the  veffels  of  the  bone 
itfelfi 

The  cdfeafes  of  the  bones  are  the  moft  frequent  in 
furgery  j  and  it  is  impoftible  to  exprefs  how  much  the 
furgeon  is  concerned  in  obtaining  true  ideas  of  the 
ftrudlure,  conftitution,  and  difeafes  of  bones  j  how  tedi¬ 
ous,  how  painful,  and  how  loathfome  they  are ;  how 
often  the  patient  muft  lofe  his  limb,  or  endanger  his 
life  5  how  very  ufeful  art  is ;  but  above  all,  what 
wonders  nature  daily  performs  in  recovering  bones  from 
their  difeafed  ftate. 

•  The  term,  fyftem  of  a  bone,  is  incorrefi,  if  by  it  is  meant  the 
periofteum  which  furrounds  the  bone,  and  the  marrow  within, 
dn  the  experiments  and  obfervations  which  I  have  made,  neither 
the  periofteum  or  marrow  feemed  to  form  the  bone  ;  and  I  con¬ 
clude,  that  nothing  but  bone  can  form  bone,  by  the  cpntinuation 
of  natural  actions  ;  and  that  in  the  cafe  of  mcrofis,  the  old  bone 
inflames  and  begins  the  new  formation,  before  the  continued  irri-- 
tation  in  the  centre  kills  it.  C.  B. 
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OF  THE  SKULL  IN  GENERAL' — THE  BONES  OF  WHICH 

IT  IS  COMPOSED THEIR  TABLES DIPLOE — ‘SU-. 

TUBES  - THEIR  ORIGINAL  CONDITION,  AND  THEIR 

PERFECT  FORM,  .REPRESENTED  AND  EXPLAINED, 

•^^THiLE  the  bones  in  general  ferve  as  a  bafis  for  the 
VV  foft  parts,  and  fupporting  and  direfting  the  mo¬ 
tions  of  the  body,  certain  bones  have  a  higher  ufe  in 
containing  thofe  organs  .whofe  offices  are  the  moft  effen- 
tial  to  life.  The  (kull  defends  the  brain  ;  the  ribs  and 
fternum  defend  the  heart  and  lungs ;  the  fpine  contains 
that  prolongation  of  the  brain  which  gives  out  nerves 
to  all  the  body :  and  the  injuries  of  each  of  thefe  are 
important  in  proportion  to  the  value  of  thofe  parts  which 
they  contain. 

How  much  the  ftudent  is  interefted  in  obtaining  a 
correft  and  perfect  knowledge  of  the  Ikull,  he  muft 
learn  by  flow  degrees.  For  the  anatomy  of  the  Ikuli 
is  not  important  in  itfelf  only  ;  it  provides  for  a  more 
accurate  knowledge  of  the  brain  ;  explains,  in  fome 
degree,  the  organs  of  fenfe ;  inftrudts  us  in  all  thofe 
accidents  of  the  head  which  are  fo  often  fatal,  and  fo 
often  require  the  boldefl;  of  all  our  operations.  The 
marks  which  we  take  of  the  Ikull,  record  the  entrance 
of  arteries  ;  the  exit  of  veins  and  nerves  ;  the  places 
and  ufes  of  thofe  mufcles  which  move  the  jaws,  the 
throat,  the  fpine.  Indeed  in  all  the  human  body,  there 
is  not  found  fo  complicated  and  difficult .  a  ftudy  as 
this  anatomy  of  the  head  ;  and  if  this  fatiguing  ftudy 
can  be  at'  all  relieved,  it  muft  be  by  firft  eftabliffi- 
ing  a  very  regular  and  orderly  demonftration  of  the 
Ikull.  ;  .  . 

For  this  end,  we  diftinguifli  the  face,'  where  the  irre¬ 
gular  furface  k  compofed  of  many  fmall  bones,  from 
8  the 
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the  cranium  or  fkull-cap,  where  a  few  broad  and  flat- 
ih^ed  bones  form  the  covering  of  the  brain.  It  is 
theie  chiefly  which  inclofe  and  defend  the  brain,  which 
are  expofed  to  injuries,  and  are  the  fubje6:  of  operation. 

It  is  thefe  alfo  that  tranfmit  the  nerves :  fo  that  the 
cranium  is  equally  the  object  of  attention  with  the  ana- 
tomifl:  and  with  the  furgeon. 

-All  the  bones  of  the  cranium,  are  of  a  flattened  form, 
confifting  of  two  tables,  and  an  intermediate  diploe, 
which  anfwers  to  the  cancelli  of  other  bones.  The 
tables  of  the  ikull,  are  two  flat  and  even  plates  of 
bone:  the  external  is  thought  to  be  thicker,  more 
fpongy,  lefs  eafily  broken  ;  the  inner  table,  again,  is 
denfe,  thin,  and  brittle,  very  eafily  broken,  and  is  fome- 
times  fraSured,  while  the  external  table  remains  entire  : 
thence  it  is  named  tabula  vitrea,  or  the  glafly  table. 
T  hefe  tables  are  parted  from  each  other  by  the  difliance 
of  a  few  lines*;  and  this  fpace  is  filled  up  with  the 
diploe,  or  cancelli.  The  cancelli,  or  lattice  work,  is 
a  net  of  membranes,  covered  with  velFels,  partly  for 
fecreting  marrow,  and  partly  for  nourifliing  the  bone  ; 
and  by  the  dura  mater  adhering  to  the  internal  fur- 
face,  and  fending  in  arteries,  which  enter  into  the  can¬ 
celli  by  pafling  through  the  fubftance  of  the  bone, 
and  by  the  pericranium  covering  the  external  plate, 
and  giving  velTels  from  without,  which  alfo  enter  into 
the  bone,  the  whole  is  connefled  into  one  fyftem  of 
veffels.  The  pericranium,  dura  mater,  and  fkull  de¬ 
pend  fo  entirely,  one  upon  the  other,  and  are  fo  fairly 
parts  of  the  fame  fyftem  of  veffels,  that  an  injury  of 
the  pericranium  fpoils  the  bone,  feparates  the  dura 
mater,  and  caufes.  effufion  upon  the  brain :  a  fepara- 
tion  of  the  dura  mater  is,  in  hke  manner  followed  by 
reparation  of  the  pericranium,  which  had  been  found 
and  unhurt :  and  every  difeafe  of  the  cancelli,  or  fub¬ 
ftance  of  the  bone  is  communicated  both  ways  ;  inward 

*  In  anatomy,  there  is  occafion  in  almoft  every  defcription,  for 
a  fcaie  of  fmailer  parts.  TheFrench  divide  their  inch  into  twelve 
parts,  each  of  which  is  a  line.  The  French  line,  or  twelfth  of  aa 
mch,  is  ameafure  which  I  ihaHoftenhave  occafioa  to  ofe. 

to 
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to  the  brain,  fo  as  to  occafion  very  Imminent  danger  ; 
outwards  towards  the  integuments,  fo  as  to  w'arn  us 
that  there  is  difeafe.  The  general  thicknefs  of  the  flvull, 
and  the  natural  order  of  two  tables,  and  an  inter¬ 
mediate  diploe,  is  very  regular,  in  all  the  upper  parts 
of  the  head.  In  perforating  with  the  trepan,  we  firft , 
cut  with  more  labour,  through  the  external  table; 
when  we  arrive  at  the  cancelli,  there  is  lefs  refiftance, 
the  inftrument  moves  with  eafe,  there  is  a  change  of 
found,  and  blood  comes  from  the  tearing  of  thefe  vef- 
fels,  which  run  in  the  cancelli,  betwixt  the  tables  of  the 
fkull.  Surgeons  thought  themfelves  fo  well  affured  of 
thefe  marks,  that,  it  became  a  rule  to  cut  freely  and 
quickly  through  the  outer  table,  to  exped  the  change 
of  found,  and  the  flow  of  blood,  as  marks  of  having 
reached  the  cancelli,  and  then  to  cut  more  deliberately 
and  flowly  through  the  inner  table  of  the  fkull.  But 
this  fhows  an  indifcreet  hurry,  and  unpardonable  rafh- 
nefs  in  operation.  The  patient,  during  this  fawing 
pf  the  fkull,  is  fuffering  neither  danger  nor  pain  * : 
and  many  additional  reafons  leads  us  to  refufe  alto¬ 
gether,  this  rule  of  praftice  :  for  the  fkull  of  a  child 
confifts  properly  of  one  table  only ;  or  tables  are  not 
yet  diftinguifhed,  nor  the  cancelli  formed  :  in  youth, 
the  fkull  has  its  proper  arrangement  of  cancelli  and 
tables  ;  but  flill,  with  fuch  irregularities,  and  excep¬ 
tions,  as  make  a  hurried  operation  unfafe  :  in  old  age, 
the  fkull  declines  towards  its  original  condition,  the 
cancelli  are  obliterated,  the  tables  approach  each  other, 
or  are  clofed  and  condenfed  into  one ;  the  fkull  become, 
irregularly  thick  at  foine  points,  and  at  others  thin, 
or  almoft  tranfparent ;  fo  that  there  can  hardly  be 
named  any  period  of  life,  in  which  this  operation 
may  be  performed  quickly,  and  fafely  at  once.  But, 
befides  this  gradual  progrefs  of  a  bone  increafing  in 
thicknefs  and  regularity,  as  life  advances,  and  growing 
irregular  and  thjnner  in  the  decline  of  life,  we  find  dan- 

•  There  is  a  ftate  of  inflammation,  either  under  the  dead  bone 
jorin  the  furrounding  bone  which  gives  extreme  pain,  even  when 
the  filver  probe  touches  the  dead  bone.  C.  B. 
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gerous  irregularities,  even  in  younger  Ikulls.  There 
are  often  at  uncertain  diftances,  upon  the  internal  fur- 
face  of  the  Ikull,  hollows  and  defers  of  the  internal 
table,  deep  pits,  or  foves,  as  they  are  called,  produced 
perhaps  by  the  impreffions  of  contorted  veins.  Thefe 
fovese  increafe  in  fize  and  in  number,  as  we  decline  in 
life  :  they  are  more  frequent  on  the  inner  furfaces  of 
the  parietal  and  frontal  bones  ;  fo  that  in  thofe  places 
where  the  IkuH  fliould  be  moft  regular,  we  are  never 
fure,  and  muft,  even  in  the  fafefl:  places,  perforate  gra¬ 
dually  and  llowly. 

The  BONES  of  the  Ikull  are  divided  into  thofe  of  the 
cranium  ;  the  bones  of  the  face  j  and  common,  or 
intermediate  bones. 

The  bones  of  which  the  cranium,  or  Ikull-cap  is 
formed,  are  eight  in  number,  i.  The  frontal-bone, 
or  bone  of  the  forehead,  forms  the  upper  and  fore  part 
of  the  head, — extends  a  little  towards  the  temples,  and 
forms  alfo  the  upper  part  of  the  focket  for  the .  eye. 
2.  The  PARIETAL  BONES,  are  the  two  large  and  flat 
bones  which  form  all  the  lides,  and  upper  part  of  the 
head  ;  and  are  named  parietalia,  as  they  are  the  walls 
or  fides  of  the  cranium.  3.  The  os  occipitis,  is  named 
from  its  forming  all  the  occiput  or  back  of  the  head, 
though  much  of  this  bone  lies  in  the  neck,  and  is 
hidden  in  the  balls  of  the  Ikull.  4.  The  ossa  tem- 
PORUM  form  the  lower  parts  of  the  fides  of  the  crani¬ 
um  :  they  are  called  temporal,  from  the  hair  that  co¬ 
vers  them  being  the.firfl:  to  turn  grey,  marking  the 
time  of  life.  5.  The  os  .ethmoides,  and,  6.  the  os  sphe- 
NoiDES,  are  quite  hidden  in  the  bafis  of  the  fkull  : 
they  are  very  irf^ular  and  isery  difiicuitly  defcribed, 
or  explained.  The  os  ^thmoides,  is  a  fmail  fquare 
bone,  hollow,  and  with  many  cells  in  it  :  it  hangs  over 
the  nofe,  and  confHtutes  a  great  and  important  part  o£ 
that  organ,  and  at  the  fame  time  fupports  the  brain. 
The  olfectory  nerves,  by  palling  thrbugh  it  at  many 
points,  perforate  it  like  a  fieve  ;  and  it  takes  its  name 
from  this  perforated,  or  aethmoid  plate.  The  os  sphe- 
NoiDEs,  is  larger  and  more  irregular  flail ;  placed  fur- 
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ther  back ;  locked  in  betwixt  the  occipital  and  asth- 
moidal  bones  ;  lies  over  the  top  of  the  throat,  fo  that 
its  proceffes  form  the  back  of  the  noftrils,  and  roof  of 
the  mouth  ;  and  it  is  fo  placed,  as  to  fupport  the  very 
centre  of  the  brain,  and  tranfmit  almofl  all  its  nerves. 

SUTURES. — All  thefe  bones  are  joined  together  by 
feams,  which,  from  their  indented,  or  dove-tailed  ap¬ 
pearance,  are  named  futures. 

1.  The  CORONAL  SUTURE,  is  that  which  joins  the 
frontal  to  the  parietal  bones  j  extends  almofl  directly 
acrofs  the  head,  from  ear  to  ear  j  defcends  behind  the 
eye,  into  the  deep  part  of  the  temple  ;  and  there  lofuig 
its  ferrated  appearance,  becomes  like  the  fquamous 
or  fcaly  future,  which  joins  the  temporal  bones.  It 
is  named  coronal,  becaufe  the  ancients  wore  their 
garlands,  on  this  part  of  the  head.  But  the  future  had 
been  better  entitled  to  this  name,  had  it  furrounded 
the  head,  than  as  it  croffes  it. 

2.  The  LAMBDoiDAL  SUTURE,  is  that  one  which  joins 
the  parietals,  to  the  occipital  bone.  It  begins  behind 
oiie  ear,  afcends  and  arches  over  the  occiput,  and  de¬ 
fcends  behind  the  other  ear.  It  thus  ftrides  over  the 
occiput,  in  a  form  fomewhat  refembling  the  letter 
lambda  (A),  of  the  Greeks,  whence  its  name. 

,  3i  The  SAGITTAL  SUTURE,  joins  the  parietal  bones 
to  each  other  ;  runs  on  the  very  top  of  the  head  ;  ex¬ 
tends  forwards  from  the  lambdoid  future,  till  it  touches, 
or  fometimes  paffes  the  coronal  future  ;  and  from  lying 
betwixt  thefe  two  futures,  like  an  arrow  betwixt  the 
firing  and  the  bow,  it  has  been  named  fagittah 

4.  The  TEMPORAL  SUTURES,  join  the  temporal  bones 
to  the  parietal,  occipital,  and  frontal  bones  ;  the  fphe- 
noid  bone  alfo  enters  into  the  temporal  future,  juft  be¬ 
hind  the  eye.  The  temporal  future  makes  an  arch 
correfponding  almoft  with  the  arch  of  the  external  ear 
it  meets  the  coronal  future,  an  inch  before  the  ear,  and 
the  lambdoidal  an  inch  behind  it.  This  back  part 
belongs  as  much  to  the  occipital,  as  to  the  temporal 
bone  ;  and  fo  has  been  named  fometimes,  additamen- 
tum  futurse  lambdoit^lis ;  fometimes  additameotum  fu- 
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tur$  fquamofEe  :  for  this  temporal  future  is,  on  account 
of  the  edge  of  the  temporal  and  occipital  bones  being 
thin,  and  like  fcales  of  armour  laid  over  each  other, 
often  named  the  fquamous,  or  fcaly  future. 

5.  The  SPHENOIDAL  and  ethmoidal  sutures,  are 
thofe  which  furround  the  many  irregular  proceffes  of 
thefe  two  bones,  and  join  them  to  each  other,  and  to 
the  reft. 

6.  The  TRANSVERSE  SUTURE,  is  One  which,  run¬ 
ning  acrofs  the  face,  and  finking  down  into  the  or¬ 
bits,  joins  the  bones  of  the  Ikull,  to  the  bones  of 
the  face  ;  but  with  fo  many  irregularities  and  inter¬ 
ruptions,  that  the  ftudent  will  hardly  recognize  this  as  a 
future. 

7.  The  ZYGOMATIC  SUTURE,  is  one  which  joins  a 
branch  of  the  temporal  bone,  to  a  procefs  of  the  cheek 
bone ;  forming  an  arch,  zygoma,  or  yoke ;  but  this 
future  has  no  extent,  it  is  a  ferrated  appearance  at  one 
fingle  point  only. 

To  mark  and  know  thefe  futures,  and  to  be  able  to 
trace  them  in  imagination,  upon  the  naked  head,  to 
forefee  where  a  future  will  prefent,  and  how  far  it  runs, 
may  be  a  matter  of  great  importance  to  the  furgeon- 
Hippocrates,  who  has  had  more  to  praife  his  hpnefty 
than  to  follow  his  example,  acknowledges  his  having 
miftaken  a  future  for  a  fra£ture  of  the  ikull  ;  and  fince 
this  warning,  various  contrivances  and  marks  have  been 
thought  of,  for  preventing  the  like  miftake.  It  may 
be  ufeful  to  remember  that  the  future  has  its  ferrse  or 
indentations,  is  firmly  covered  by  the  pericranium,  is 
clofe,  and  does  not  bleed  :  but  that  a  fiflure,  or  frac¬ 
ture  of  the  fkull,  runs  in  one  dired  line,  is  larger  and 
broader  at  the  place  of  the  injury,  and  grows  fmaller, 
as  you  recede  from  that,  till  it  vanifties  by  its  frnallnefs  j 
and  that  it  always  bleeds.  Indeed  the  older  furgeons, 
obferving  this,  poured  ink  upon  the  fufpeded  part, 
which,  if  the  Ikull  was  hurt,  funk  into  the  fiflure,  and 
made  it  black  and  vifible ;  but  left  the  future  untouched. 
They  alfo  direded  to  m^e  the  patient  take  a  wire  be¬ 
twixt  his  teeth,  which  being  ftruck  like  the  ^ring  of 
D  2  aa 
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an  inllrument,  he  would  feel  the  twang  produce  a  pain¬ 
ful  and  particular  fenfation  in  the  fradured  part  of  the 
head.  But  after  all  thefe  obfervations,  in  place  of  any 
true  and  certain  marks,  we  find  a  number  of  accidents 
which  may  lead  us  into  a  miftake. 

Sutures  cannot  be  diftinguiflied  by  their  ferrse  or  teeth, 
for  the  temporal  futures  want  this  common  charafter, 
and  rather  refemble  capillary  fractures  of  the  Ikull  *  j 
nor  even  by  their  places,  for  we  know  that  there  are 
often  infulated  bones  (offa  wormiana)  furrounded  with 
peculiar  joinings,  which  fo  derange  the  courfe  of  the 
common  latures,  that  the  joinings  may , be  miftaken  for 
fraftures  of  jhe  ikull,  and  the  offa  wormiana  for  broken 
parts.  Sometimes  the  fquamous  future  is  double,  with 
a  large  arch  of  bf)ne  intercepted  betwixt  the  true  and  the 
falfe  future  j  or  the  fagittal  future,  defcending  beyond  its 
ufual  extent,  and  quite  to  the  nofe,  has  been  miftaken  for  f 
a  ffadure,  and  trepanited ;  and  oftener  in  older  ikulls,  the  '  • ' 
futures  are  entirely  obliterated,  all  over  the  head.  If  the 
furgeon  Ihould  pour  ink  npon  the  Ikull,  he  would  have 
reafon  to  be  afhamed  of  an  experiment  fo  awkward  and 
unfuccefsful  j  and  for  the  old  contrivance  of  a  wire  or  cord 
held  in  the  niouth,  it  cannot  be  done,  fince  the  patient  is 
commonly  infenfiblej  and  even,  though  lefs  hurt,  his  feel¬ 
ings,  after  fuch  an  accident,  muft  be  very  confufedj 
hemuft  be  too  liable  to  be  deceived  :  and  we  cannot  on 
fuch  flender  evidence  as  this,  perform  fo  Cruel  an  opera¬ 
tion  as  cutting  up  the  fcalp,  or  fo  dangerous  a  one  as 
the  trepan. 

For  various  reafons,  we  are  careful  to  tTace  the  bones 
froin  their,  original  foft  and  griftly  ftate,  to  their  perfet^ 
conation  of  hard  bone :  and  moft  of  all,  we  are  con¬ 
cerned  to  do  fo  in  the  head,  where,  in  childxbood,  the 
appearances  are  mot  fmgular  and  curious  only,  btat  have 
always  been  fuppofed  to  indicate  fome  wife  and  mfeful 
purpofe.  It  is  in  this  original  condition  of  the  foft  and 
growing  bones,  that  anatomifts  have  fought  to  find*  a 
theory  of  the  futures,  how  they  are  formed,  and  foS 

•  Viz.  Fra£hires  as  fnaall  as  a  hair,  tiieace  named  capillary. 
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isrhat  ufes.  It  has  been  remarked,  that  the  number 
of  pieces  in  the  fkull,  is  infinitely  greater  in  the  child 
than  in  the  man.  Thefe  bones,  offifying  from  their 
centre  towards  their  circumference,  it  happens,  of 
courfe,  that  the  fibres  are  clofe  at  the  centre  of  oflifica- 
tion,  and  are  more  fcattered  at  the  extremities  of  the 
bone :  w’hen  thefe  fcattered  fibres  of  oppofite  bones 
meet,  the  growing  fibres  of  one  bone  IHoot  into  the 
interftices  of  that  which  is  oppofed:  the  fibres  ftill 
pufli  onwards,  till  they  are  flopped  at  lafl,  and  the  ^ 
perfect  future,  or  ferrated  line  of  union  is  formed. 

In  dilating  this  propofition,  we  fhoulH  obferve,  that 
in  the  boy  all  the  bones  in  the  head  are  membranous 
and  imperfe£l.  The  membranous  interflices  begiii  to 
be  obliterated  5  the  futures  are  beginning  to  clofe  j  the 
diflinftion  of  two  tables  is  not  yet '  eftablifhed ;  the 
cancelli  are  not  yet  interpofed  between  the  plates,  the 
finufes,  or  caverns  of  the  bones,  as  in  the  forehead, 
the  nofe,  and  the  jaw,  are  not  formed  ;  and  each  bone 
is  not  only  incomplete  towards  its  edges  and  futures, 
but  confifls  often  of  many  parts.  The  os  fhontis  is 
formed  of  two  pieces,  w^hich  meet  by  a  meflibranous 
union  in  the  middle  of  the  bone.  The  ossa  pa- 
RiETALiA  have  one  great  and  prominent  point  of  offi- 
fication  in  the  very  centre  of  each,  from  which  di¬ 
verging  rays  of  ofiification  extend  towards  the  edges 
of  the  bone.  The  os  occipitis'  is  formed  in  four 
diflindl  pieces ;  and  the  temporal  bones  are  fo 
fairly  divided  into  two,  that  their  parts  retain  in  the 
adult  the  diftind  names  of  petrous  and  fquamous  bones. 
Although  thefe  are  ail  the  regular  points  of  ofiification 
yet  fometimes  there  occur  finall  and  diftind  points, 
which  form  irregular  bones,  uncertain  in  number  or 
fize,  found  chiefly  in  the  lambdoid  future  j  fometimes 
numerous  and  fmall,  more  commonly  they  are  few  in 
number,  and  fometimes  of  the  full  fize  of  a  crown, 
always  diftorting  more  or  lefs  the  courfe  of  the  future, 
and  being  thus  a  fubjed  of  caution  to  the  forgeon : 
thefe  are  named  ossa  TRiQUETRAj  or,  triangitla- 
ria,  from  their  angular  lliape,  or,  wormiana,  front 
D  3  01au» 
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Olaus  Wormius,  who  remarked  them  firft.  Now  the 
os  frontis  being  formed  into  two  larger  pieces,  their 
edges  meet  early  in  life,  and  they  form  a  future ;  but 
the  bones  continuing  to  grow,  their  oppofite  points 
force  deeper  and  deeper  into  each  other,  till  at  laft  the 
future  is  entirely  obliterated,  and  the  bones  unite ;  and 
fo  this  future  is  found  always  in  the  child,  feldom  in  the 
adult,  almoft  never  in  old  age.  The  occipital  bone 
having  four  points,  they  are  clofer  upon  each  other, 
they  meet  early,  are  foon  united ;  and,  although  very 
diftindt  in  the  child,  no  middle  future  has  ever  been 
found  in  the  adult,  but  always  the  four  pieces  are  united 
into  one  firm  and  perfedt  bone.  The  parietal  bones 
have  their  rays  moft  of  all  fcattered  ;  the  rays  of  ofli- 
fication  run  out  to  a  great  diftance,  and  diverge  from 
one  fingle  point,  fo  that  at  their  edges  they  are  extremely 
loofe,  and  they  never  fail  to  form  futures,  by  admitting 
into  their  interftices  the  points  and  edges  of  the  adjoin¬ 
ing  bones.  The  fureft  and  moft  conftant  futures  are 
thofe  formed  by  the  edges  of  the  parietal  bones;  the 
fagittal  in  the  middle,  the  coronal  over  the  forehead, 
the  lambdoidal  behind,  and  the  fquamous  future,  formed: 
by  their  lower  edges.  But  another  phenomenon  refults 
at  the  fame  time,  from  this  meeting  and  oppofition  of 
the  fibres  and  interftices  of  the  growing  bones :  that 
when  the  oppofite  fibres  meet  too  early,  they  are  not 
fairly  admitted  into  the  open  fpaces  of  the  oppofite 
bone ;  but  the  fibres  of  each  bone  being  direftly  op- 
pofed  point  to  point,  they  both  turn  inwards,  and  form 
a  ridge  or  fpine,  fuch  as  is  feen  on  the  inner  furfaces.of 
the  frontal  and  occipital  bones.  Such  is  the  common 
•  theory,  which  I  fufpedl  is  imperfedt,  and  which  ftiould 
be  received  with  fome  referve,  for  all  the  phenomena 
are  not  yet  explained  ;  we  find  each  future  always  in  its 
appointed  place  ;  we  find  nothing  like  a  future  formed 
betw^ixt  the  head  and  body  of  a  long  bone,  though  they 
are  formed  in  diftindt  points,  and  are  not  united  till  after 
the  years  of  manhood ;  we  find  no  futures  when  bones 
are  broken  and  reunited,  when  they  have  been  fpoiled, 
and  are  replaced^  when  a  piece  of  fpoiled  bone  has 
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been  cut  away,  nor  when  a  new  fliaft  of  a  bone  is  formed 
by  the  fecreting  veflels,  and  is  united  to  the  heads  of 
the  old  bone.  Thefe  are  accidents  which  hold  us  at 
leaft  in  doubt. 

It  has  been  fuppofed,  and,  with  much  appearance  of 
truth,  that  the  futures  limit  the  extent  of  fradures,  leave 
a  free  communication  of  the  internal  with  the  external 
parts  ;  that  they  muft  ferve  as  drains  from  the  brain ; 
that  they  are  even  capable  of  opening  at  times,  fo  as  to 
give  relief  and  safe  in  the  moft  dreadful  difeafes  of  the 
head.  But  I  fear  we  are  not  yet  able  to  fee  the  meaning 
of  this  peculiarity  of  ftruclure  ;  for  the  futures  are  regu¬ 
lar  and  uniform  to  a  wonderful  degree,  while  thefe  ufes 
of  them  are  far  from  being  proved. 

The  futures  furely  were  not  intended  by  nature  for 
limiting  the  extent  of  fractures :  for  fradures  traverfe 
the  Ikull  in  all  directions ;  erofs  the  futures  with  eafe  ; 
and  very  often,  paffing  all  the  futures,  they  defcend  quite 
to  the  bafis  of  the  fkull,  where  we  dare  not  follow  them 
with  the  knife,  nor  apply  the  trepan.  Indeed  we  do 
not  even  know  that  limiting  the  extent  of  fractures  could 
be  a  gracious  provifion  of  nature,  fmce  it  would  rather 
appear  by  the  common  accidents,  that  the  more  eafily 
the  bone  yields,  the  lefs  is  the  injury  to  the  brain ;  and 
that  where  the  fradure  is  wide  and  large,  the  fymptoms 
are  milder,  and  the  danger  lefs. 

Neither  were  they  intended  as  drains ;  for  furely  it 
is  a  bold  pofttion  to  affume,  that  nature  has  carefully 
provided  for  our  making  iffues  upon  the  futures.  When 
the  original  opennefs  of  the  head  and  the  membranous 
condition  of  the  futures  was  firft  obferved,  it  was  thought 
to  be  an  obfervation  of  no  fmall  importance.  The 
ancients  believed  that  the  membranes  of  the  brain  came 
out  by  the  futures,  to  form  the  pericranium,  and  going 
from  that  over  the  feveral  joints,  formed  the  periofleunx 
for  all  the  bones.  They  faw  a  clofe  connection  betwixt 
the  external  and  internal  membranes  of  the  Ikull ,  and 
they  thought  that  nature  had  intended  there  a  freer 
communication,  and  an  occafional  drain.  They  found 
the  futures  particularly  wide  and  membranous  in  a 
» 4  Childs 
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child,  'which  they  attributed  to  the  watery  ftate  of  its 
brain,  requiring  a  freer  outlet  than  in  the  adult ;  and 
accordingly  they  named  the  opening  of  the  child’s  head 
the  bregma,  fons,  fontanelle,  the  fountain,  by  which 
they  believed  there  was  a  continual  exudation  of  raoifture 
from  the  brain. 

We  might  have  expeS:ed  thefe  notions  to  have  vanifh, 
ed  with  the  dodrines  of  humours  and  revulfion  which 
gave  rife  to  them  j  but  both  the  dodrines,  and  the  prac^ 
tice,  have  been  revived  of  late  years  j  and  a  furgeon  of 
feme  eminence  has  been  at  pains  to  examine  various 
fkulls,  trying  to  find  which  of  all  the  futures  remains 
iongeft;  open,  and  which  fhould  form  the  readieft  and 
furefl  drain ;  and  after  a  curious  examination  of  each, 
he  decidedly  condemns  the  fontanelle ;  finds  the  addi- 
tamenium  of  the  fquamous  future  always  open,  and  exi 
peds  this  fuperior  advantage  from  placing  his  iflues  there, 
that  he  will  command  at  once  a  drain  both  from  the 
cerebellum  and  from  the  brain.  But  thefe  notions  of 
derivation  and  revulfion,  of  ferous  humours  falling  upon 
the  brain,  pf  drains  of  pituita  by  the  nofe,  and  through 
the  futures,  were  much  cheriftied  by  the  ancients,  had- 
been  long  forgotten,  and  have  not  been  effedually  re-? 
vived  biy  this  attempt. 

It  cannot  be  denied,  that,  in  fome  inftances,  the  futures 
have  continued  quite  open  in  thofe  grown  in  years,  or 
have  opened  af^er  a  moft  wonderful  manner,  in  fome 
difeafes  of  the  head. 

A  young  map  having  been  brought  into  an  hofpitai 
ill  of  a  fever,  the  phyficians  obferved  with  furprife  a, 
very  ftrong  pulfation  behind  the  ear :  upon  applying' 
the  finger,  a  ftrong  beating  was  felt  ;  the  part  was  foft 
and  yielding  ;  and  upon  opening  his  head,  after  death, 
there  was  found  -  a  large  membranous  fpace.  Die*: 
morbrock  found  the  fontanelle  open  in  a  woman  of 
forty  years  of  age.  Bauhin  fays,  that  in  his  own 
wife,  twenty-fix  years  of  age,  the  futures  were  npt  yet 
^lofed. 

This  fontanelle,  or  opening  at  the  meeting  of  the  GOf 
ronal  and  fagittal  futures,  wa^  once,  thought  to  he  a  fure 
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mark  for  the  accoucheur  to  judge  by,  both  of  the  life 
of  the  child,  and  of  the  direftion  in  which  its  head  pre- 
fents.  It  is  large  and  foft  in  a  child,  and  the  good  women 
lay  a  piece  of  firm  cloth  upon  it,  and  defend  it  with 
particular  care.  It  begips  to  contrafl:  from  the  time  of 
birth  ;  and  in  the  fecond  and  third  year,  it  is  entirely 
clofed.  Its  doling  is  delayed  by  weaknefs,-  fcrophulous 
complaints,  and  indeed  by  any  lingering  difeafe ;  it  clofes 
very  late  in  rickets/  and  in  hydrocephalic  children  the 
bones  never  clofe,  but  continue  foft,  yield  to  the  watery 
fwelling  of  the  brain,  and  feparate  in  a  wonderful  degree, 
fo  as  to  hold  ten  or  twelve  pounds. 

As  the  futures  continue  open  in  a  hydrocephalic  child, 
they  are  faid  to  open  again-  in  the  few  inftances  where 
adults  are  feized  with  the  fame  difeafe.  We  are  told 
that  it  opens  in  thofe  dreadful  head-aches  which  are  fome^ 
times  fatal,  and  that  the  celebrated  Pafchal  having  died 
after  terrible  torments,  was  found  to  have  the  futures 
opened  again :  it  is  even  faid  that  they  open  during  dif¬ 
eafe,  and  clofe  after  the  cure.  “  That  a  man  of  forty 
“  years  of  age  being  in  the  dog-days  feized  with  a  raging 
“  fever,  delirium,  watching,  and  dreadful  pains  of  the 
head,  his  futures  opened  on  the  feventh  day,  were 
as  wide  as  in  a  child,  not  only  fo  as  to  be  diftinguifhed 
“  by  the  finger,  but  that  the  attendants  could  fee  the 
“  pulfations  of  the  brain ;  the  fever,  after  fome  time, 
abated  ;  the  pains  ceafed ;  the  futures  clofed,  and  this 
man  lived  many  years  in  perfefl:  health.”  So  Hil- 
danus  reports  the  cafe,  and  he  alfo  fays,  in  another 
inftance,  that  the  futures  had  parted  in  a  violent  hemi- 
crania,  with  an  audible  noife. 

Yet,  if  this  were  a  regular  defign  of  nature,  the  re¬ 
lief  fhould  be  perfe£l ;  perhaps  the  opening  of  the  fu-? 
tures  fhould  be  more  eafy,  and  the  accident  almofl  as 
common  as  difeafes  of  the  head ;  or  perhaps  it  had 
been  the  more  merciful  order,  to  j  have  determined  a 
quick  and  fudden  period  for  fuch  dreadful  and  incurable 
difeafes  as  thefe. 

The  futures  of  the  cranium  ar-e  accidental  merely, 
and-  of  little  ufe.  The  refult,  perhaps,  of  this  well 

known 


42 


OF  THE  SKULL  IN  GENERAL. 


known  law,  that  nature  feeks  to  facilitate  olTification, 
by  beginning  the  procefs  in  many  points  j  and  fhe  efta- 
bliflies  as  many  diftinft  points,  in  healing  a  broken  limb 
as  in  forming  the  fkull.  But  however  they  may  be 
formed,  their  ufes  cannot  be  of  that  importance  which 
has  been  fuppofed  ;  for  there  are  twenty  feparate  bones,  . 
and  twenty  futures  in  the  face,  where  they  can  neither 
flop  fradtures,  nor  ferve  as  drains,  nor  open  fo  as  to 
give  relief. 

But  if  the  futures  of  the  cranium  have  any  thing  * 
peculiar  and  different  from  thofe  of  the  face,  in  that, 
perhaps,  their  peculiar  ufes  maybe  found.  We  can¬ 
not  pafs  unnoticed  their  loofenefs  and  flexibility  in  the 
new-born  child  ;  how  wonderfully  the  head  of  the  child 
is  increafed  in  length,  and  reduced  in  breadth  in  the 
time  of  delivery,  and  how  much  this  conduces  to  an  eafy 
and  happy  labour. 

The  moft  eminent  anatomifls  have  condefcended  to 
remark,  that  in  the  various  nations  of  Europe  the  head 
has  various  forms,  which  they  afcribe  to  fo  flight  a, 
preflTure  as  that  which  drefs,  or  even  the  pofture  of  the 
head  might  produce.  But  how  very  far  Vefalius  was 
■  deceived  in  calculating  thus,  is  eaflly  proved.  The 
Turks,  fays  he,  have  their  heads  flattened  by  wearing 
the  turban.  But  the  turban  is  an  eaftern  drefs:  the 
Turks  or  Tartars  are  a  northern  people,  who  affume 
this  drefs  only  when  conqueft  brings  them  into  a  warmer 
climate,  and  the  prominent  cheek-bones,  parted  eyes, 
and  flat  heads,  continue  in  the  Tartars,  who  have  but 
newly  affumed  the  turban,  while  the  conquered  nations 
which  have  worn  it  long,  are  diftinguiflied  by  their 
regular  and  beautiful  features.  Perhaps  by  contrivance 
and  force,  we  may  diftort  the  head  of  a  child ;  and  we 
may  almoft  believe  what  is  told  of  the  negroes  of  the 
Caribbee  iflands,  who  had  contrived,  by  preflure,  to 
flatten  their  children’s  heads,  that  their  race  might  be 
in  future  diflinguifhed  from  thofe  who  had  fubmitted 
to  the  Spanifli  yoke ;  or  of  what  is  told  fo  often  of 
eaftern  nations,  that  they  fometimes  mould  the  heads  of 
children  into  monftrous  and  uncouth  forms,  to  extort 
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charity,  or  as  an  ad  of  religion.  Were  I  to  affign  a 
reafon  for  the  flexible  bones,  and  wide  futures,  and  the 
yielding  condition  of  the  head' of  the  child,  I  fliould  fay 
that  it  were  meant  by  nature  to  ftand  in  the  place  of  that 
reparation  of  the  bones  of  the  pelvis  which  has  been  fup- 
pofed,  but  which  cannot  exift  ;  for  the  child’s  head  is 
moulded  with  little  injury,  is  evolved  again  without 
help ;  and  it  feems  a  provifion  of  nature,  fmce  the  child 
fcarcely  feels  the  change:  but  no  woman  has  beai 
known  to  have  the  joinings  of  the  pelvis  relaxed  or 
dilfolved  without  pain  and  danger,  confinement  for 
many  months,  a  temporary  lamenefs,  and  fometimes  flie 
is  rendered  unable  for  life. 


C  H  A  p.  in. 

description  of  the  individual  30NES  of  THE 

SKULL. 

OS  FRONT  IS.  This  bone  is  compared  with  a  clam- 
fhell.  It  is  of  a  femicircular  fhape,  hollowed  like 
a  fhell.  It  is  marked  on  the  infide  by  a  fpine,  or  pro¬ 
minent  line,  which  divides  the  hollow  of  the  bone  into 
two  equal  parts,  and  gives  rife  to  a  membranous  par¬ 
tition,  which  divides  and  fupports  the  hemifpheres  of 
the  brain.  It  is  marked  on  its  external  furface  by  thofe 
high  ridges  on  which  the  eye-brows  are  placed,  and  by 
two  prominences,  which  are  hollow  caverns,  named, 
the  SINUS  {or  cavities)  of  the  frontal  bone.  Its  or¬ 
bitary  plates  are  the  two  thin  and  delicate  lamellae  that 
depart  from  the  general  dire6:ion  of  the  bone,  and  ftand 
out  horizontally,  fo  as  to  form  a  part  of  the  focket  for 
the  eye,  or,  as  it  were,  a  roof  defending  the  upper  part 
of  the  eye,  and  a  floor  for  fupporting  the  lower  part  of 
the  brain ;  and  thefe  two  orbitary  plates  leave  an  open 
fpace,  in  which  is  incafed  the  chief  part  of  the  sethraoid 
bone,  viz.  anciflura  ^thmoidea. 

The  firft  point  to  be  remarked,  is  the  superciliary 
p^lDGEj  oa  which  the  eye-brows  are  placed ;  it  is  a  pro¬ 
minent 
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minent  arched  line,  correfponding  in  £ize  and  length 
with  the  eye- brow  which  it  fupports :  over  this  line  the 
mtegnments  are  loofe  ;  here  many  arteries  perforate  the 
bone,  which  are  properly  the  nutritious  arteries  of  this 
part  of  Ihe  bone  ;  and  we  find  all  over  the  fuperciliary 
ridge  many  fmall  holes  through  which  thefe  arteries  had 
pajffed.  Among  thefe,  there  is  one  hole  which  is  larger 
and  which  is  diftinguifhed  from  the  reft  ;  for  its  ufe  is 
not  like  the  others,  to  tranfmit  arteries  to  the  bone,  but 
to  give  paffage  to  the  frontal  nerve  and  a  fmall  artery . 
which  comes  out  from  the  orbit,  to  mount  over  the  • 
forehead.  Sometimes  the  nerve  turns  freely  over  the  ' 
border  of  the  orbit,  and  makes  no  mark,  or  but  a  flight 
one :  often  lying  clofer  upon  the  bone,  it  forms  a  notch  ; 
but  moft  commonly,  m  place  of  turning  fairly  over  the 
edge  of  the  orbit,  it  pafies  obliquely  through  the  fuper¬ 
ciliary  ridge,  and  by  perforating  the  bone,  makes  a  hole : 
this  hole  is  named  the  superciliary  hole.  The  ar¬ 
tery  which  comes  from  the  eye  to  go  out  upon  the  fore¬ 
head  is  named,  where  it  paffes,  the  fuperciliary  artery, 
and  higher  up  upon  the  forehead,  the  frontal  artery  : 
it  eftabliflies  a  communication  betwixt  the  internal  arte¬ 
ries  of  the  eye,  and  external  arteries  of  the  forehead 
^d  temple.  We  are  always  warned  of  the  danger  of 
wounding  arteries  where  they  pafs  through  bones  j  and 
Itrange  ftories  are  told  of  the  terrible  bleedings  which 
have  rifen  from  this  artery,  wounded  near  its  hole,  and 
of  the  convulfions,  palftes,  and  lofs  of  fight,  which 
have  arifen  from  the  accidents,  wounds,  or  lacerations 
pf  this  frontal  nerve  j  ftories  delivered  on  fuch  autho-* 
rities  .as  we  dare  not  refufe,  and  yet  cannot  eafily 
believe. 

The  fecond  foramen  is  the  foramen  orbitade  in¬ 
ternum,  which  tranfmits  a  branch  of  the  ophthalmic 
divifion  of  the  fifth  nerve  into  the  cranium,  and  finally 
into  the  nofe.  There  are  fometimes  two  foramina  in  the 
orbital  plate. 

The  orbitary,  or  fuperciliary  ridge,  ends  by  tWQ' 
proceffes,  which,  forming  the  angles  of  the  eye,  are 
iiained  the  angular  processes.  The  frontahbone  ha^ 
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therefore  four  angular  procelfesi  i.  The  two  internal 
angular  proceifes,  forming  the  internal  angles  of  the 
ey^ ;  and,  2.  The  two  external  angular  procelTes 
which  form  the  external  angles  of  each  eye. 

Betwixt  the  two  internal  angular  •  procelTes  there  is 
the  NASAL  POINT  or  PROCESS.  This  nafal  procefs  is  a 
fmall  fiiarp  projefting  point,  which  is  exadly  in  the 
middle  of  the  bone,  occupying  that  fpace  which  is 
exadly  in  the  middle  of  the  bone,  which  is  betwixt  the 
two  internal  angular  procelT^.  It  is  very  irregular  and 
rough  all  round  its  root,  for  fupporting  the  two  fmali 
nafal  bones ;  and  this  gives  them  a  firm  feat,  and  fuch 
a  hold  upon  the  root  of  the  forehead  that  they  oftener 
are  broken  than  difplaced. 

From  the  external  angular  procefs  there  extends 
backwards  and  upwards  the  temporal  ridge  or  fpine- 

At  the  inner  end  of  the  fuperciliary  ridge,  is  that 
bump  which  marks  the  place  of  the  frontal  finus,  which 
alfo  indicates  their  fize ;  for  where  this  rifing  is  not 
found,  the  fmufes  are  awanting,  cr  are  very  fmall  j 
but  this  is  no  fure,  nor  abfolute  mark  of  the  prefence 
of  thefe  fmufes,  which  often,  in  the  flattell  foreheads, 
are  not  entirely  awanting. 

The  fmufes  *  of  the  os  frontis  are  two  in  number,  one 
on  either  fide  above  the  root  of  the  nofe :  they  are 
formed  by  a  receding  of  the  two  tables  of  the  feull  from 
each  other :  they  are  formed  at  firft  with  the  common 
cancelli,  and  at  firll  they  refemble  the  common  caiicelli, 
as  if  they  were  only  larger  ceils :  gradually  they  enlarge 
into  two  diftinft  caviti^j  often  of  very  confiderable  fize, 
going  backwards  into  the  orbitary  plate,  or  fideways  into 
the  orbitary  ridge,  or  upw-ards  through  one  half  of  the 
frontal  bone;  and  Ruifch  had,  in  a  giantefs  (pueila 

*  The  word  fiaus  is  ufed  in  two  fenfes  :  we  call  the  cavities 
or  cells,  wiihin  the  fubiiance  of  a  bone,  the  finufcs  of  that  bone  i 
as  the  finufes  of  the  forehead,  of  the  fphenoid,  aethmoid  or  maxillary 
boneis  :  we  call  alfo  certain  great  veins  by  the  fame  name  of  finufes  ; 
thus  the  great  veins  being  enlarged  where  they  approach  the 
heart,  and  the  veins  being  particularly  large  in  the  brain  and  the 
womb,  we  call  them  them  the  finufes  of  the  heart,  of  the  brain, 
Md  of  the  womb- 
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gigantica),  feen  them  pafs  the  coronal  future,  and  ex¬ 
tend  fome  way  into  the  parietal  bones. 

The  two  finufes  of  either  fide  are  divided  by  a  par¬ 
tition  ;  but  ftiil  they  communicate  by  a-  fmall  hole  :  fome- 
times  the  partition  is  almoft  awanting,  and  there  are  only 
croffings  of  the  common  lamellated  fubftancej  and 
though  the  commmunication  with  one  another  is  not  al¬ 
ways  found,  they  never  fail  to  communicate  with  the- 
nofe :  this  indeed  feems  to  be  their  chief  ufe ;  for  the 
frontal  finufes  are  the  beginning  of  a  great  train  of  cells, 
which,  commencing  thus  in  the  frontal  bone,'  extend 
through  the  sethmoidal,  fphenoidal  and  maxillary  bones, 
fo  as  to  form  an  organ  of  great  extent  and  ufe  belonging 
to  the  nofe ;  but  perhaps  not  fo  much  for  extending  the 
orgain  of  fmelling,  as  for  making  a  more  fonorous  voice : 
for  we  have  no  proof  that  the  finufes  are  part  of  the 
organ  of  fmell ;  unlefs  we  fhould  accept  of  this  as  a 
proof,  that,  by  fmelling  of  ftrong  volatiles,  pain  flioots 
upwards  into  the  forehead  ;  though  by  the  fame  rule, 
the  eyes  fhould  be  alfb  a  part  of  the  fame  organ,  fince 
they  are  pained,  and  tears  begin  to  flow :  but  we  do 
laiow  that  they  belong  to  the  voice,  and  raife  its  tone, 
for  we  feel  the  trembling  note  refound  through  all  thefe 
cells,  fo  that  the  voice  is  fonorous  while  they  are  free ; 
is  damped  when  the  finufes  are  opprefled  by  their  mem¬ 
branes  being  thickened  by  cold  ;  or  is  almofl  fuppreffed 
when  the  finufes  are  entirely  clofed;  or  when,  by  vene¬ 
real  ulcers,  the  curtain  of  the  palate  is  confumed,  no  part 
of  the  voice  palling  upw'ards  into  the  nofe,  it  is  almoft 
loft. 

This  has  given  rife  to  a  very  common  miftake :  that  as 
thefe  finufes  are  awanting  in  the  child  whofe  forehead  is 
fiat,  as  they  enlarge  gradually,  and  are  fully  formed  about 
the  fifteenth  year,  the  vox  rauca,  the  breaking  of  the 
voice,  which  is  obferved  about  that  time,  muft  be  owing 
to  the  evolution  of  thefe  cells:  but  the  female  voice  does 
not  undergo  the  fame  change  by  the  evolution  of  thefe 
cells  ;  and  caftration,  which  furely  can  have  no  effedt 
on  thefe  cavities,  keeps  down  the  .  eunuch’s  to  the  treble 
5  key 
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key  of  the  female  voice  *.  The  miftake  lies  in  fuppofing 
thefe  cavities  to  raife  the  tone  or  note  in  which  we 
fpeak,  while  they  only  add  clearnefs  and  ftrength. 
The  membrane  which  lines  thefe  cavities  is  thin,  ex- 
quilitely  fenfible,  and  is  a  continuation  of  the  com¬ 
mon  membrane  of  the  throat  and  nofe.  A  thin  humour 
is  poured  out  upon  its  furface  to  moiften  it  and  keep  it 
right.  This  the  ancients  did  not  confider  as  a  mere 
lubricating  fluid,  but  as  a  purgation  of  the  brain,  drawn 
from  the  pituitary  gland,  which  could  not  be  diminiflied  , 
without  danger,  and  which  it  was  often  of  confequence 
to  promote. 

They  are  fubject  to  one  accident  chiefly,  viz.  infeO:s, 
which  neftle  there,  and  produce  inconceivable  dif- 
trefs ;  and  it  is  particular,  that  they  more  frequently 
lodge  in  the  frontal  finufes,  that  in  the  cavities  of 
any  of  the  other  bones.  In  fheep  and  dogs  fuch  in¬ 
fects  are  very  frequent,  as  in  feeking  their  food,  they 
carry  their  nofe  upon  the  ground  ;  and  it  has  been 
proved,  or  almofl:  proved,  that  in  man  they  arife  from 
a  like  caufe.  Indeed,  what  can  we  fuppofe,  but  that 
they  get  there  by  chance  ;  thus,  a  man  having  flept  in 
barns,  was  afflided  with  dreadful  diforders  in  the  fore¬ 
head,  which  were  relieved  upon  difcharging  from  the 
nofe,  a  worm  of  that  kind  which  is  peculiar  to  fpoiling 
corn ;  while  others  have  had  the  complaint,  by  fleeping 
upon'  the  grafs.  But  there  is  fomething  very  particular 
in  this,  that  far  the  greater  number  of  thefe  worms 
have  been  of  the  centipede  kind  ;  generally  long,  an 
inch  in  length,  with  one  hundred,  or,  according  to  Lin¬ 
naeus,  one  hundred  and  twelve  feet,  and  not  unfre- 
quently  covered  with  hair.  There  are  reports  wLich 
feem  to  prove,  that  fome  have  died  of  this  complaint, 
and  in  a  very  miferable  way.  In  many  cafes  it  has  been 
attended  with  delirium  ;  and  in  almofl:  every  inftance  it 
has  continued  for  years.  No  wonder,  then,  that  the 

*  I  have  feen  xhov,  of  four  years  of  age,  wliofe  parts  of  ge¬ 
neration  were  prematurely  developed  with  buthy  hair  upon  the 
{mbes.  This  man-child  had  the  rough  broken  voice,  though  the. 
bones  of  the  forehead  were  flat,  C.  B. 

trepanning 
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trepanning  of  thefe  finufcs  has  often  been  propofed  • 
but  I  have  never  read  of  a  well  marked  cafe,  fo  that  we 
could  be  affured  before  hand,  of  finding  worms  :  they 
have,  in  molt  cafes,  been  difcovered  rather  by  chance. 
The  patient  might  be  relieved  on  eafier  terms,  by  the 
injedion  of  aloes,  aflafoetida,  myrrh,  the  ufe  of  fnuff  or 
fmoaking,  and  prefling  the  fumes  upwards  into  the  nofe. 
Much  fhould  be  tried,  before  undertaking  a  dangerous 
operation  on  fuch  flender  proofs. 

It  may  be  right,  in  cafes  of  fractures,  to  decline  ap¬ 
plying  the  trepan  above  the  finufes,  unlefs  a  fradure 
cannot  be  railed  in  any  eafier  way ;  and  vfe  mull  be 
efpecially  careful,  to  diftinguilh  a  frafture  of  the  outer 
table  only,  from  entire  fradlures  of  this  bone.  For 
Palfin  fays,  that  the  outer  table  being  broken,  and  the 
natural  mucus  of  the  finus  being  corrupted  and  flow¬ 
ing  out,  has  been  miftaken  for  the  fubftance  of  the 
brain  itfelf.  And  Paree,  who  firfl:  gives  this  caution, 
affirms,  “  that  he  had  feen  furgeons  guilty  of  this  mif- 

take,  applying  the  trepan,  and  fo  killing  their  un- 
“  happy  patients 

The  SPINE  or  ridge  which  runs  upon  the  internal 
Turface  of  the  frontal  bone,  is  to  be  obferved,  as  it 
gives  a  firm  hold  to  the  falx,  or  that  perpendicular 
membrane,  which,  running  in  the  middle  of  the  head, 
divides  and  fupports  the  brain.  This  is  more  or  lefs 
prominent  in  different  Ikulls,  and  according  to  the  age. 
The  fpine  is  more  prominent  at  its  rcot ;  but  as  it  ad¬ 
vances  up  the  forehead,  if  decreafes,  and  often  ends 
in  a  groove.  The  fpine  gives  firm  hold  for  the  falx,  and 
the  groove  lodges  the  great  longitudinal  finus,  or  in 
other  words,  the  great  vein  of  the  brain,  which  runs 
along  the  head,  in  the  courfe  of  the  perpendicular  par¬ 
tition,  or  falx.  At  the  root  of  this  fpine,  there  is  a 
fmall  blind  hole  ;  it '  is  named  blind,  becaufe  it  does  not 
pafs  quite  through  the  bone,  and  the  beginning  of  the 
falx,  dipping  down  into  this  hole,  gets  a  firmer  hold. 

*  For  a  more  perfed  account  of  the  pathology  of  fhc  finufes, 
fee  the  Surgery,  4to.  vol.  ii. 

The 
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The  ancients,  thinking  that  the  hole  defcended  through 
both  tables  into  the  nofe,  b  dieved,  that  the  dangerous 
and  ungovernable  bleedings  at  the  nofe  muft  be  through 
this  hole,  and  from  the  fore  end,  or  beginning  of  the 
longitudinal  linus. 

The  ORBITARY  PROCESS  is  the  lafl;  remarkable  point 
of  the  frontal  bone.  The  orbitary  proceffes  are  two 
thin  plates,  departing  from  the  general  direftion  of  the 
bone,  and  (landing  inwards  at  right  angles  :  they  cover 
the  eye,  and  fupport  the  brain.  By  the  continual  rolling 
of  the  eye,  and  the  preffure  of  the  brain,  they  are  ex¬ 
tremely  thin  and  tranfparent  ;  the  rolling  of  the  eye 
makes  them  exquifitely  fmooth  below,  and  on  their 
upper  furfaces,  they  are  impreffed  with  the  frequent  con-^ 
volutions  of  the  brain  ;  fo  that  a  wound  through  the 
eye,  endangers  more  than  the  eye  ;  for  it  pafles  eafily 
forward  into  the  brain,  and  is  inflantly  fatal  ;  it  is  the 
aim  of  the  fencer,  and  we  have  known  in  this  country, 
a  young  man  killed  by  the  pufti  of  a  foil,  which  had 
loft  its  guard. 

Upon  the  orbitary  plate,  and  juft  under  the  fuper- 
ciliary  ridge,  there  are  two  depreflioiis  in  the  focket 
of  each  eye  :  the  one  is  very  fmall,  and  deeper  at  the 
inner  corner  of  the  eye,  under  the  orbitary  hole,  which 
is  the  mark  of  the  fmall  cartilaginous  pully,  dn  which 
the  tendon  of  one  of  the  mufcles  of  the  eye  plays  ; 
the  other  a  more  gentle  and  diffufed  hollow,  lies 
under  the  external  angular  procefs,  is  not  deep,  but 
is  wide  enough  to  receive  the  point  of  a  finger,  and 
is  the  place  where  the  lachrymal  gland  lies,  that 
gland  which  lecretes  the  tears,  and  keeps  the  eye 
moift. 

PARIETAL  BONE.  —  The  parietal  bones  form 
much  the  greater  (hare  of  the  cranium  :  they  are  more 
expofed  than  any  others,  are  the  moft  frequently  broken, 
and  the  moft  eafily  trepanned  ;  for  the  parietal  bones, 
are  more  uniform  in  their  thicknefs,  and  more  re¬ 
gular  in  their  two  tables  and  diploe,  than  any  others. 

VOL.  I.  ^  But 
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But  the  accidental  varieties  of  pits  and  depreflion, 
are  very  frequent  in  thenf  and  the  finus  or  great  vein, 
and  the  artery  which  belongs  to  the  membranes  of  the 
brain,  both  make  their  chief  impreffions  upon  this 
bone. 

The  fquare  form  of  the  bone  produces  four  angles ; 
and  in  furgery,  we  fpeak  of  the  frontal,  the  occipital, 
the  maftoidean,  and  temporal  angles,  of  the  parietal 
bone.  It'  has  deeply  ferrated  edges,  which  unite  them 
with  each  other,  and  with  the  occipital  and  frontal  bones. 
All  the  corners  of  this  bone  are  obtufe,  except  that  one 
which  lies  in  the  temple,  and  which,  running  out  to  a 
greater  length  than  the  other  comers,  is  fometimes 
named  the  spinous  process  of  the  parietal  bone,  though 
there  can  be  no  true  procefs  in  a  bone  fo  regular  and 
fiat.  '  The  lower  edge  of  the  bone  is  a  neat  femi-circle, 
which  joins  the  parietal  to  the  temporal  bone;  and 
the  edge  of  each,  is  fo  flaunted  off,  that  the  edge  of , 
the  temporal  overlaps  the  edge  of  the  parietal,  with  a 
thin  fcale,  forming  the  fquamous  future.  About  an 
inch  above  the  fquamous  future,  there  is  a  femi-circular 
ridge,  where  the  bone  is  particularly  white  and  hard;  . 
and  rays  extend  downwards  from  this,  converging  to- 
w^ards  the  jugum.  The  white  femi-circular  line  repre- 
fehts  the  origin  of  the  temporal  raufcle  ;  and  the  con¬ 
verging  lines  exprefs  the  manner  in  which  the  fibres 
of  the  mufcle  are  gathered  into  a  fmaller  compafs,  to 
pafs  under  the  jugum,  or  arch  of  the  temple.  The 
fagittal  future,  or  meeting  of  the  two  parietals, 
marked  with  a, groove  as  big  as  the  finger,  which  holds 
the  longitudinal  finus,  or  great  vein  of  the  brain  ;  but 
the  groove  is  not  fo  diftinftly  feen,  unlefs  the  two  bones 
are  put  together ;  for  one  half  of  this  flat  groove  belongs  4 
to  each  bone.  ,  ' 

The  great  artery  of  the  dura  mater  touches  the  bone  I 
at  that  angle  of  it  which  lies  in  the  temple.  It  tra« 
verfes  the  bone  from  comer  to  comer,  fpreading  from  ‘ 
the  firff  point,  like  the  branches  of  a  tree  :  it  beats 
deep  into  the  bone  where  it  firft  touches  it  j  but  w^here 
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it-  expands  into  branches,  its  impreffions  are  very  flight  ^ 
commonly  it  makes  a  groove  only,  but  foraetimes  it 
is  aitirely  buried  in  the  bone  ;  fo  that  at  the  lower  cor¬ 
ner  of  the  parietal,  we  cannot  efcape  cutting  this  veflfel, 
if  we  are  forced  to  operate  with  the  trepan. 

There  is  but  one  hole  in  the  parietal  bone :  it  is  fmall 
and  round,  is  within  one  inch  of  the  meeting  of  the 
iambdoidal  and  fagittal  futures,  and  gives  pafiage  to  a 
fmali  external  vein,  which  goes  inwards  to  the  linus, 
and  to  a  fmall  artery  which  goes  alfo  inwards  to  the  dura 
mater,  or  rather  to  the  falx. 

The  meeting  of  the  frontal  and  parietal  bones,  being 
imperfeft  in  the  child,  leaves  that  membranous  in- 
teftice,  which  .by  fome,  is  named  folium  or  folliolura, 
from  its  refembling  a  trefoil  leaf,  and  was  named  by 
the  ancients  hypothetically,  bregma,  fons  *,  or  foun¬ 
tain  ;  they  thinking  it  a  drain  of  moiffure  from  the 
brain ;  and  fo,  the  parietal  bones  are  named  ofla 
bregmatis. 

OS  OCCIPITIS,  has  alfo  the  names  of  ds  memorise, 
and  os  nervofum.  It  is  the  thickeft  of  the  cranial 
bones,  but  is  the  leafl:  regular  in  its  thicknefs,  being  tranf- 
,  parent  in  fome  places,*  and  in  others  fwelling  into  ridges 
of  very  firm  bone.  It  gives  origin  or  infertion  to  many 
of  the  great  mufcles,  which  move  the  head  and  neck ;  it 
fupports  the  back  part  of  the  brain,  contains  the  cere¬ 
bellum  or  lefler  brain,  tranfmits  the  fpinal  marrow,  and 
.and  is  marked  with  the  conflux  of  the  chief  finufes,  or 
great  veins  of  the  brain. 

The  EXTERNAL  SURFACE  is  exceedingly  irregular, 
by  the  impreflions  of  the  great  mufcles  of  the  neck: 
Betwixt  the  infertions  of  tlie  mufcles,  projefling' lines 
are  on  the  bone.  In  the  liiiddle  of  the  bone,  and  be¬ 
twixt  the  mufcles  of  oppofite  fides,  there  runs  a  ridge 
from  above  downw^ard ;  at  the  upper  margin  of  the 

.  •  The  word  pulGitllis,  or  fons  pnlfatiils,  or  beating  fountain,  was 
added,  becaufe  we  feel  the  beating  of  the  arteries  of  the  brain 
-there.  .  ,  .  . 
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infertion  of  the  trapezius,  there  is  formed  a  fuperidr 
tranfverfe  fpine  or  ridge,  and  in  the  fame  way,  diredly 
above  the  infertion  of  the  re£li,  there  is  an  inferior  tranf, 
verfe  fpine.  In  a  ftrong  man,  advanced  in  years,  where 
the  ridges  and  hollows  are  ftrongly  marked,  the  point 
where  the  fuperior  tranfverfe  croffes  the  perpendicular 
one,  it  is  fo  very  prominent,  as  to  be  named  the  pos¬ 
terior  tuberosity  of  the  occipital  bone. 

The  INTERNAL  SURFACE.  Oppofite  to  thefe  ridges 
there  are  fimilar  crucial  ridgea  within ;  but  more  regu¬ 
lar,  fmooth,  and.  equal,  and  making  only  one  tranfverfe 
line.  The  tentormn  cerehello  fuper-extenfum^  is '  a  dia¬ 
phragm  or  tranfverfe  partition,  which  , croffes  the  Ikull 
at  its  back  part ;  cuts  off  from  the  reft  of  the  cranium 
the  hollow  of  the  occipital  bone,  appropriates  that  cavity 
for  the  cerebellum,  and  defends  the  cerebellum  from 
the  weight  and  preffure  of  the  brain.  This  tentorium, 
or  tranfverfe  membrane,  is  attached  to  the  great  in¬ 
ternal  RIDGE  of  the  occipital  bone.  In  the  angle 
where  this  membrane  is  fixed  to  the  ridge,  lies  the  great 
finus  or  vein,  which  is  called  longitudinal  finus,  while 
it  is  running  along  the  head ;  but  the  fame  finus,  divid¬ 
ing  in  the  back  of  the  head,  into  two  great  branches, 
changes  its  name  with  its  direftion ;  and  the  forkings 
of  the  veffel  are  named  the  right  and  left  lateral  finufes, 
which  go  down  through  the  bafis  of  the  Ikull ;  and  being 
continued  down  the  neck,  are  there  named  the  great 
or  internal  jugular  veins.  This  forking  of  the  longitu¬ 
dinal,  into  the  lateral  finufes,  makes  a  triangular 
OR  TRiPOD-LiKE  GROOVE,  which  follows  the  internal 
ridges  of  the  occipital  bone  :  and  above  and  below  the 
tranfverfe  ridge  there  are  formed  four  plain  and  fmooth 
hollows.  The  two  upper  ones,  are  above  the  tentorium, 
and  contain  the  backmoft  lobes  of  the  brairi ;  the  two 
lower  ones  are  under  the  tentorium,  and  hold  the  lobes 
of  the  cerebellum  or  little  brain. 

Processes.  The  proceffes  or  projedlions  of  the  oc¬ 
cipital  bone  are  few  and  fimple.  i .  There  is  a  part  of 
the  bone  which  runs  forward  from  the  place  of  the  fora- 

lueB 
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men  magnum,  lies  in  the  very  centre  of  the  bafe  of  the 
fkull,  joins  the  occipital  to  the  fphenoidal  bone,  and 
which,  both  on  account  of  its  place,  (wedged  in  the 
balls  of  the  Ikull),  and  of  its  lhape,  which  is  rather 
fihall,  and  fomewhat  of  the  form  of  a  wedge,  is  named 
the  cuNiFORM,  or  wedge-like  process  of  the  occipi¬ 
tal  bone.  And,  2.  There  are  two  fmall  oval  proceffes, 
or  button-like  projedtions,  which  Hand  off  from  the  fide,, 
or  rather  from  the  forepart  of  the  foramen  magnum,  oi- 
great  hole,  and  which,  being  lodged  in  joints  belong¬ 
ing  to  the  upper  bone  of  the  neck,  form  the  hinge  on 
which  the  head  moves.  Thefe  two  proceffes  are  named, 
the  CONDYLES  of  the  occipital  bone.  They  are  not 
very  prominent,  but  rather  flattened;  are  of  an  oval 
form,  and  have  theif  fore-ends  turned  a  little  towards 
each  other;  fo  that  by  this  joint  the  head  moves  dirediy 
backwards  or  forwards,  but  cannot  turn  or  roll.  The 
turning  motions  are  performed  chiefly  by  the  firfl;  bones 
of  the  neck.  Round  the  root  of  each  condyle,  there  is 
a  roughnefs,  which  Ihows  where  the  ligament  ties  this 
fmall  joint  to  the  correfponding  bone  of  the  neck. 

Holes. — i.  Thefe  condyles  Hand  juft  on  the  edge  of 
the  FORAMEN  MAGNUM,  or  great  hole  of  the  head, 
which  tranfmits  the  fpinal  marrow,  or  continuation  of 
the  brain ;  and  the  edges  of  this  hole  (which  is  almoll  a 
regular  circle)  are  turned  and  fmoothed  ;  a  little  thicker 
at  the  lip,  and  having  a  roughnefs  behind  that,  giving 
a  firm  hold  to  a  ligament,  which,  departing  from  this 
hole,  goes  down  through  the  whole  cavity  of  the  fpine, 
forming  at  once  a  flieath  for  the  fpinal  marrow,  and  a 
ligament  for  each  individual  bone.  There  palfes  down 
through  this  great  hole  the  fpinal  marrow,  and  the  ver- 
tibral  vein.  There  comes  up  through  it  the  vertebral 
arteries,  which  are  of  great  importance  and  fize ;  and  a 
fmall  nerve,  which,  from  its  coming  backwards  from 
the  fpine  to  aflifl:  certain  nerves  of  the  brain,  is  named 
the  fpinal  acceffory  nerve. 

2.  The  fecond  hole  is  placed  a  little  behind  the  ring 
of  the  foramen  magnum,  and,  juft  at  the  root  of  either 
E  3  condyle. 
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condyle,  is  round,  and  large,  eafily  found,  and  fotne 
times  it  is  double  5  it  tranfmits  the  ninth  pair,  or  great 
lingual  nerve. 

3;  There  is  another  hole  fmaller,  and  lefs  regular  than 
this  laft.  It  is  exadlly  behind  the  condyle, '  while  the 
lingual  hole  is  before  it.  It  is  for  permitting  a  fmall 
vein  of  the  neck  to  enter  and  drop  its  blood  into  the 
great  lateral  linus ;  but  often  it  is  not  formed,  and 
this  trifling  vein  gets  in  by  the  great  occipital  hole.  ' 

4.  We  ftiall  defcribe  with  the  temporal  bone  that 
wide  hole  which  is  common  to  the  temporal  and 
occipital  bones,  and  which  tranfmits  the  great  latefal 
finus. 

TEMPORAL  BONE.  —  The  temporal  bone  is,  in 
the  child,  two  bones ;  .  which  retain  their  original  names 
of  pars  petrofa  and  pars  fquamofa.  The  whole  bone  is 
very  irregular  in  its  thicknefs,  and  hollows,  and  pro- 
cefles.  The  pars  squamosa  is  a  thin  or  fcaly  part  j 
rifes  like  a  fliell  over  the  lower  part  of  the  parietal  bone, 
and  is  fmoothed  and  flattened  by  the  rubbing  of  the 
temporal  mufcle.  The  pars  petrosa,  often  named 
os  LAPJDOSUM,  or  ftony  bone,  is  hard,  irregular,  rocky; 
jutts  inwards  towards  the  bafis  of  the  Ikuli ;  contains 
the  organ  of  hearing,  and,  of  courfe,  receives  and  tranf¬ 
mits  all  the  nerves  which  are  connected  with  the  ear. 
There  is  a  third  portion  of  this  bone,  viz.  the  occipital 
angle,  which  is  thick  and  hard ;  is  divided  into  cells, 
and  forms  thofe  caverns  which  are  fuppofed  to  be 
chiefly  ufeful  in  reverberating  the  found. 

The  fquamous  part  is  grooved,  to  make  the  fqua- 
mous  future;  is  fcolloped  or  fringed  ;  and  exceedingly 
thin  on  its  edge  ;  it  is  radiated,  in  confequence  of  its  ori¬ 
ginal  olTification  flioQtiiig  out  in  rays.  The  petrous 
part  again  is  triangular,  unequal  by  the  cavities  of  the 
ear ;  it  has  a  very  hard,  fliiniiig,  poliflied-like  surface ; 
exceeded  in  hardnefs  by  nothing  but  the  enamel  of  the  , 
teeth.  Where  it  projects  into  the  bafe,  it  has  feveral 
open  points,  which  are  filled  up  with  cartilaginous  or 
ligamentous  fubflance;  and  its  occipital  angle  is  con-. 

3  neftec;! 
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neSed  with  the  other  bones  by  the  additamentum  futarse 
fquamofae. 

Processes.  i.  The  zygomatic  process  .  rifes 
broad  and  flat  before  the  ear ;  grows  gradually  fmaller 
as  it  fl  retches  forward  to  reach  the  cheek-bone :  it 
forms  with  it  a  zygoma,  yoke,  or  arph  of  the  temple, 
under  which  the  temporal  mufcle  plays.  The  fempdral 
mufcle  is  ftrengthened  by  a  firm  covering  of  tendon, 
which  ftretches  from  the  upper  edge  of  this  zygoma  to 
the  white  line  on  the  parietal  bone  j  and  feveral  mufcles 
of  the  face  arife.  from  the  lower  edge  of  the  zygoma, 
particularly  one  named  mafleter,  which  moves  the' 
jaw  ;  and  one  named  zygomaticus,  or  diftortor  oris,  be- 
caufe  it  draws  the  angle  of  the  mouth.  The  zygomaL?S^ 
procels  is  united  by  a  fliort  future  to  the  cheek  bbile. 

2.  The  .STYLOID  process,  is  fp'  named -from,  a  flight' re- 
femblanc.e  to  .th.e  fiylus,  or  point  vfith' which  the  aifcients 
engraved  their  v/ritirigs  on  tables  of  wax.  It  is  cartiia-- 
ginous,  long  after  birth-;  even  in  the. adult,  it  is  not 
completely  formed;  it  is  exceedingly  delicate  and  fmall; 
and  when  its  cartilaginoris  point  is  fairly  oflified,  as  in 
old  men,  it  is  fometimes  two  inches  long.  It  Hands 
obliquely  out  from  the  bafis  of  the  head,  and  is  behind 
the  jaws  ;  fo  that  it  gives  convenient  origin  to  a  liga¬ 
ment  which  goes  downwards  to  fupport  the  os  hyoides, 
or  bone  of  the  tongue;  and  it  is  the  origin  of  many 
-curious  mufcles,  chiefly  of  the  throat  and  jaws.  One 
flender  mufcle  going  downwards  from  the  ftyloid  pro¬ 
cels,  and  expanding  over  the  pharynx,  is  called  ftylo- 
pharyngeus ;  one.  going  tp  the  bs  hyoides ;  is  the  ftylo- 
hyoideus;  one  going  to  the  tongue,  is  the  ftylo-gloifus : 
and  fince  the  procefs  is  above  and  behind  thefe  parts, 
the  mufcles  mufl  all  pull  backwards  and  upw^ards, 
railing  according  to  their  infertions,  one  the  pharynx, 
another  the  os  hyoides,  another  the  tongue. 

3.  Processus  vaginalis  will  not  be  eafily  found, 
nor  acknowledged  as  a  procefs ;  for  it  is  only  a  fmall 
rifing  of  a  ridge  of  the  bone,  w’ith  a  rough  and  broken- 
like  edge,  on  the  middle  of  which  the  ftyloid  procefs 
fiends ;  it  is,  in  fiiort,  the  root  of  the  ftyloid  procefs 
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which  anatomifls  have  chofen  to  obferve,  though  It  gives 
origin  to  no  particular  part;  and  which  they  have 
named  vaginalis,  as  if  it  refembled  a  flieath  for  the 
ftyloid  procefs. 

4.  Mastoideus,  or  mammillaris,  is  a  conical  nip- 
ple-like  bump,  like  the  point  of  the  thumb  ;  it  projefts 
from  under  the  ear,  and  is  eafily  felt  with  the  finger 
without ;  it  is  hollow,  with  many  cells  which  enlarge 
the  tympanum,  or  middle  cavity  of  the  ear,  and  are 
thought  to  reverberate  and  ftrengthen  the  found.  Un-. 
der  its  root,  there  is  a  deep  and  rough  rut  which  gives 
a  firm  hold  to  the  firft  belly  of  the  digaftric  mufcle ;  and 
the  point  or  nipple  of  this  procefs  is  the  point  into  which 
the  mafloid  mufcle  is  inferted  from  before;  and  the 
complexus  obliquus  and  trachelomaftoideus  mufcles  from 
behind.  It  has  been  propofed  of  late  years,  that,  in 
certain  cafes  of  deafnefs,  we  fliould  open  this  part  with 
the  trepan. 

5.  The  auditory  process  is  jufi;  the  outer  margin ' 
of  the  hole  of  the  ear.  It  is  in  a  child  a  diftinft  ring, 
which  is  laid  upon  the  reft  of  the  bone.  The  mem, 
brane  of  the  ear  is  extended  upon  this  ring,  like  the 
head  of  a  tambour  upon  its  hoop,  whence  this  is  named 
the  circle  of  the  tambour  by  the  French,  and  by  us  the 
drum  of  the  ear.  In  the  adult,  this  ring  is  fairly  united 
to  the  bone,  and  is  named  the  proceffus  auditorius  ;  and 
may  be  defined  a  circle,  or  ring  of  bone,  with  a  rough 
irregular  edge ;  the  drum  or  membrane  of  the  ear  is 
extended  upon  it,  and  the  cartilaginous  tube  of  the  ear 
is  fixed  to  it ;  and  this  ring  occupies  the  fpace  from  the 
root  of  the  mamillary  to  the  root  of  the  zygomatic  pro? 
cefs. 

Holes.  The  temporal  bone  is  perforated  with  many 
holes,  each  of  which  relates  to  the  organ  of  hearing  ] 
fome  for  permitting  nerves  to  enter  ;  others  to  let  them 
put ;  others  for  the  free  paflage  of  air  to  the  internal 
ear. 

I.  The  MEATUS  auditorius  externus  (the  circle 
of  which  has  been  defcribed),  is  covered  with  the  mem? 
brarie  of  the  drum,  and  communicates  the  vibratory 
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motion  of  the  air  for  moving  and  exciting  the  internal 
organs. 

1.  The  MEATUS  AUDITORIUS  INTERNUS,  is  that 
hole  by  which  the  auditory  nerves  have  accefs  to  the 
ear.  It  is  a  very  large  hole,  feated  upon  the  back  of 
the  pars  petrofa,  which  is  of  a  triangular  form.  The  hole 
is  at  firft  large,  fmooth,almoft  a  regular  circle,  with  a  fort  , 
of  round  lip.  Within  this  are  feen  many  fmall  holes, 
the  meaning  of  which  is  this:  the  auditory  nerve  is 
double  from  its  very  origin  in  the  brain :  it  confifts,  in 
faO:,  of  two  diftinft  nerves,  the  portio  dura,  and  the 
portio  mollis.  The  portio  mollis  is  a  large  foft  and  delh 
cate  nerve,  which  conftitutes  the  true  organ  of  hearing ; 
and  when  it  is  admitted  into  the  ear,  it  is  expanded 
into  a  thin  web  which  fpreads  over  all  the  cavities  of 
the  ear,  as  the  cochlea,  femhcircular  canals,  &c.  The 
portio  dura,  the  fmaller  part  of  the  nerve,  palfes  indeed 
through  the  ear,  but  it  is  quite  a  foreign  nerve ;  it  is  not 
diftributed  within  the  ear ;  it  keeps  the  form  of  a  diftind 
cord,  and,  palling  through  the  temporal  bone,  it  comes 
out  upon  the  cheek,  where  it  is  expanded;  fo  that  the 
portio  dura  is  a  nerve  of  the  face,  palling  through  the  ear, 
but  forming  no  part  of  that  organ.  Thus  the  two 
nerves,  the  portio  dura  and  mollis,  enter  together ;  they 
fill  the  greater  hole,  and  then  they  part :  the  portio  dura, 
entering  by  one  diftind  hole,  takes  its  courfe  along  a  dif-. 
tind  canal,  the  aquedud  of  Fallopius,  from  which  it 
comes  but  upon  the  cheek ;  while  the  portio  mollis,  enter¬ 
ing  by  many  fmaller  holes  into  the  cochlea,  femi«circular 
canals,  and  other  internal  parts  of  the  ear,  is  expanded 
in  thefe  cavities  to  form  the  proper  organ  of  hearing, 

3.  There  is  a  fmall  hole  which  will  admit  the  point 
of  a  pin  upon  the  fore  part  of  the  petrous  bone.  This 
hole  receives  a  fmall  twig  refleded  from  the  fifth  pair 
of  nerves  :  the  nerve  is  as  fmall  as  a  fewing  thread  ;  it 
can  be  traced  along  the  petrous  bone  by  a  fmall  groove, 
which  conduds  it  to  the  hole ;  and  when  it  enters  the 
ear,  it  goes  into  the  fame  canal  with  the  portio  dura, 
^nd  joins -itfelf  to  it. 
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4.  The  hole  by  which  the  portio  dura  pafles  out 
upon  the  cheek,  is  found  juft  before  the  maftoid,  and  be¬ 
hind  the  ftyloid  procefs ;  and  being  betwixt  the  two,  it 
is  named  the  stylo-mastoid  hole,  and  is  fo  fmall,  as 
juft  to  admit  a  pin. 

5.  The  hole  for  the,  Euftachian  tube  is  very  irregular. 
No  air  can  pafs  through  the  membrane  of  the  drum ; 
and  as  air  is  neceflary  within  the  ear,  it  is  conveyed  up¬ 
wards  from,  the  palate,  by  the  iter  a  palato  ad 
AUREM,  or  as  it  is  commonly  called,  the  Eustachian 
TUBE.  This  tube  is  long,  and  of  a  trumpet  form ;  its 
mouth,  by  which  it  opens  behind  the  noftril,  is  wide 
enough  to  receive  the  point  of  the  finger,  it  grows  gra¬ 
dually  fmaller  as.  it  advances  towards  the  ear :  it  is  car¬ 
tilaginous  in  almoft  its  whole  length ;  very  little  of  it 
confifts  of  firm  bone  ;  fo  that  the-  ftudent,  in  examin- , 
ing  the  ficull,  will  hardly  Und  the  Euftachian  tube :  for. 
the  cartilage  being  rotten  away,  nothing  is  left  but  thatl 
end  of  the  canal  that  is  next  the  ear,  v/hich  open  both 
above  and  below,  ragged,  irregular,  and  broken. 

When  we  have  a  fore  throat,  the  pain  extends  up 
along  this  tube  into  the  ear ;  when  we  have  a  cold,  both 
our  voice  and  our  hearing  is  hurt ;  the  one  by  the  ftuf-  - 
fing  of  the  finufes,  the  other  by  the  fluffing  of  the  Euft 
tachian  tube.  When  we  fhut  the  nofe  and  mouth,  and 
blow  ftrongly,  we  feel  a  crackling  in  the  ear,  as  in  the, 
place  of  the  Euftachian  tube ;  when  we  dive,  we  feel  the 
fame,  by  the  condenfation  of  the  air :  and  fometiines  by 
forcing  the  air  ftrongly  upwards  through  the  ear,  or  by 
vomits,  obftru£lion  of  the  Euftachian  tube,  and  the  deaf- 
nefs.  which  attends  that  accident,  are  very  fuddenly,  and, 
we  may  fay,  violently  removed  ;  or  fometiines  the  cure 
is  attempted  by  fyringing,  or  by  cleaning  the  mouth  of 
this  tube  with  a  probe,  juft  as  we  do  the  external  ear. 

The  other  holes  do  not  relate  to  the  ear,  and  are 
chiefly  for  tranfmitting  the  great  blood  veffels  of  the 
brain. 

I.  The  carotid  artery,  the  chief  artery  of  the 
brain,  epters  into  the  fkuH  near  the  point  of  the  petrous 
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bone,  and  juft  before  the  root  of  the  ftyloid  procefs. 
The  artery  goes  firft  diredtly  upwards,  then  obliquely 
forwards  through  the  bone,  and  then  again  upwards,  to 
emerge  upon  the  infide  of  the  Ikull ;  fo  that  the  carotid 
makes  the  form  of  an  Italic  5,  when  it  is  palling  through 
the  fubftance  of  the  bone ;  and,  in  place  of  a  mere  hole, 
we  find  a  fort  of  Ihort  canal,  wide,  a  little  crooked,  and 
very  fmooth  within.  There  feems  to  be  a  pardcular 
defign  in  this  angle,  which  the  artery  is  forced  to  make : 
perhaps  it  is  defigned  to  abate  the  violence  with  which 
the  blood  would  drive  forwards  into  the  brain ;  for  in 
many  of  the  lower  animals,  there  are  ftill  more  parti¬ 
cular  provifions  than  this,  the  artery  being  prevented 
from  entering  the  brain  in  one  great  trunk,  by  a  curious 
divifion,  into  many  branches^  which  meet  again.  It  is 
at  this  particular  point  that  we  are  fenfible  in  our  own 
body  of  the  beating  of  thefe  two  great  arteries ;  and 
Haller  is  at  pains  to  inform  us,  that,  during  a  fever,  he 
felt  this  beating  in  a  very  diftreffing  degree. 

2.  The  GREAT  LATERAL  SINUS  comes  out  thi'oUgh 
the  temporal  bone,  to  form  the  internal  jugular  vein# 
The  courfe  of  the  finus  may  be  eafily  traced  by  the 
groove  of  the  occipital  bone  downwards,  behind  the 
pars  petrofa :  there  alfo  it  makes  a  deep  groove,  and 
ends  with  a  large  inteftine-like  turn,  which  makes  a 
large  cavity  in  the  temporal  bone,  big  enough  to  re¬ 
ceive  the  point  of  the  finger.  The  finus  paftes  out, 
not  by  any  particular  hole  in  the  temporal  bo;nej  but  by 
what  is  called  a  common  hole,  viz.  formed  one  half 
by  the  temporal  and  one  half-  by  the  occipital  bone. 
This  hole  is  very  large  5  is  lacerated  or  ragged-like*  It 
is  fometiraes  divided  into  two  openings,  by  a  fmali  point, 
or  fpine  of  bone.  The  larger  opening  on  one  fide  of 
that  point  tranfmits  the  great  finus,  where  it  begins  to 
form  the  jugular  vein  ;  and  the  fmaller  opening  tranfmits 
the  eighth  nerve  of  the  Ikull,  or  par  vagum  which  goes 
down  towards  the  ftomach,  along  with  the  jugular  vein. 

There  is  a  fmall  farrow  upon  the  very  angle  or  ridge 
of  the  petrous  bone,  which  is  made  by  a  fmall  vein  of 
the  brain  going  towards  the  end  of  the  lateral  finus. 

3.  There 
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3.  There  is  a  fmall  hole  on  the  outfide  of  this  bone, 
in  the  occipital  angle ;  or  rather  the  hole  is  oftener 
found  in  the  line  of  the  future  (the  additamentum  fu- 
turas  fquamofse).  Sometimes  it  is  in  the  occipital  bone ; 
or  fometimes  it  is  wanting :  it  tranfmits  a  trifling  vein 
from  without,  into  the  great  fmus,  or  a  fmall  artery  - 
going  to  the  dura  mater. 

That  hollow  under  the  root  of  the  zygomatic  procefs, 
which  lodges  the  hinge  of  the  jaw-bone,  muft  be  de- 
fcribed  along  with  the  lower  jaw. 

The  jETHMOID  BONE  —  Is  perhaps  one  of  the 
moft  curious  bones  of  the  human  body.  It  appears  al- 
moft  a  cube,  not  of  folid  bone,  but  exceedingly  light, 
fpongyj  and  confifting  of  many  convoluted  plates  which 
form  a  net-work  like  honey-comb.  It  is  curioufly  en- 
clofed  in  the  os  frontis,  betwixt  the  orbitary  procelTes  of 
that  bone.  One  horizontal  plate  receives  the  olfadlory 
nerves,  which  perforate  that  plate  with  fuch  a  number 
of  fmall  holes,  that  it  refembles  a  fieve,  whence  the 
bone  is  named  cribriform,  or  asthmoid  bone.  Other 
plates  dropping  perpendicularly  from  this  one,  receive 
the  divided  nerves,  and  give  them  an  opportunity  of 
expanding  into  the  organ  of  fmelling ;  and  thefe  bones, 
upon  which  the  olfadory  nerves  are  fpread  out,  are  fo 
much  convoluted,  as  to  extend  the  furface  of  this  fenfe 
very  greatly,  and  are  named  fpongy  bones.  Another 
flat  plate  lies  in  the  orbit  of  the  eye,  w'hich  being  very 
fmooth,  by  the  rolling  of  the  eye,  is  named  the  os 
planum,  or  fmooth  bone;  fo  that  the  sethmoid  bone 
fupports  the  forepart  of  the  brain,  receives  the  olfadlory 
nerves,  forms  the  organ  of  fmelling,  and  makes  a  chief 
part  of  the  orbit  of  the  eye;  and  the  fpongy  bones, 
and  the  os  planum,  are  neither  of  them  diftin^  bones, 
but  parts  of  this  sethmoid  bone. 

The  CRIBRIFORM  PLATE  is  exceedingly  delicate  and 
thin,  lies  horizontally  over  the  root  of  the  nofe,  and 
fills  up  neatly  the  fpace  betwixt  the  two  orbitary  plates 
.  pf 
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of  the  frontal  bone.  The  olfactory  nerves,  like  two 
fmall  flat  lobes,  lie  out  upon  this  plate,  and,  adhering  to 
it,  flioot  down  Hke  many  roots  through  this  bone,  fo 
■as  to  perforate  it  with  numerous  fmall  holes,  as  if  it  had 
been  dotted  with  the  point  of  a  pin,  or  like  a  nutmeg 
grater. 

This  plate  is  horizontal ;  but  its  procefles  are  perpen¬ 
dicular,  one  above,  and  three  blow. 

1.  The  firft  perpendicular  procefs  is  what  is  called 
CRISTA  GALLi,  a  fmall  perpendicular  projedion  fome- 
what  like  a  cock’s  comb,  but  exceedingly  fmall,  Hand¬ 
ing  diredly  upwards  from  the  middle  of  the  cribriform 
plate,  and  dividing  that  plate  into  two  ;  fo  that  one  ol- 
fadory  nerve  lies  upon  each  fide  of  the  crifta  galli ;  and 
the  root  of  the  falx,  or  feptum,  betwixt  the  two  hemi- 
fpheres  of  the  brain,  begins  from  this  procefs.  The 
foramen  caecum,  or  blind  hole  of  the. frontal  bone,  is 
formed  partly  by  the  root  of  the  crifta  galli,  which  is 
very  fmooth,  and  fometimes,  it  is  faid,  hollow  or  cellu¬ 
lar. 

2.  Exadly  oppofite  to  this,  and  in  the  fame  direc¬ 
tion  with  it,  fi.  e.)  perpendicular  to  the  aethmoid  plate, 
Hands  out  the  nasal  plate  of  the  aethmoid  bone.  It 
is  fometimes  called  the  azygous,  or  Angle  procefs  of  the 
aethmoid,  and  forms  the  beginning  of  that  feptum  or 
partition  which  divides  the  two  noftrils.  This  procefs 
is  thin,  but  firm,  and  compofed  of  foUd  bone  ;  it  is 
commonly  inclined  a  little  to  one  or  other  fide,  fo  as 
to  make  the  noftrils  of  unequal  fize.  The  azygous 
procefs  is  united  with  the  vomer,  which  forms  the  chief 
part  of  the  partition ;  fo  that  the  feptum,  or  partition  of 
the  nofe,  confifts  of  this  azygous  procefs  of  the  sthmoid 
bone  above,  of  the  vomer  below,  and  of  the  cartilage 
in  the  fore  or  projeding  part  of  the  nofe  ;  but  the  car¬ 
tilage  rots  away,  fo  that  whatever  is  feen  of  this  feptum 
in  the  fkull,  muft  be  either  of  the  aethmoid  bone  or  the 
vomer. 

3.  Upon  either  fide  of  the  feptum,  there  hangs  down 
a  SPONGY  BONE,  one  hanging  in  each  noftril.  They 
are  each  rolled  up  like  a  fcroll  of  parchment :  they 

are 
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are  very  fpongy ;  are  covered  with  a  delicate  and  fen- 
libie  membrane,  and  when  the  olfaftory  nerves  depart 
from  the  cribriform  plate  of  the  asthmoid  bone,  they 
attach  themfelves  to  the  feptum,  and  to  thefe  upper 
fpongy  bones,  and  expand  upon  them  fo,  that  the  con¬ 
volutions  of  thefe  bones  are  of  material  ufe  in  expand¬ 
ing  the  organ  of  fmelling,  and  detaining  the  odorous 
effluvias  till  the  impreflion  be  perfect.  Their  convolu¬ 
tions  are  more  numerous  in  the  lower  animals,  in  pro¬ 
portion  as  they  need  a  more  acute  fenfe.  They  are 
named  fpongy,  or  turbinated  bones,  from  their  convo-, 
lutions,  refembling  the  many  folds  of  a  turban. 

.  The  fpongy  bones  have  a  great  many  honey  comb-like 
cells  connefted  with  them,  which  belong  alfo  to  the 
organ  of  fmell,  and  which  are  ufeful  perhaps  by  detain¬ 
ing  the  effluviae  of  odorous  bodies,  and  alfo  by  rever¬ 
berating  the  voice.  Thus,  in  ,a  common  cold,  while 
the  voice  is  hurt  by,  an  affedtion  of  thefe  cells  the  fenfe 
of  fmelling  is  almoft  loft. 

4.  The  ORBITARY  PLATE  of  the  asthmoid  bone  is  a 
large  furface,'  confifting  of  a  very  firm  plate  of  bone, 
of  a  regular  fquare  form,  exceedingly  fmooth  and  po- 
lifiied  ;  it  forms  a  great  part  of  the  focket  for  the  eye, 
lying  on  its  inner  fide.  When  we  fee  it  in  the  detached 
;bone,  we  know  it  to.be  juft  the  flat  fide  of  the  asthmoid 
bone;  but  w’^hile  it  is  incaied  in  the  focket- of  the  eye, 
we  fhould  believe  it  to  be  a  fmall  fquare  bone  ;  and 
from  this,  and  from  its  fmoothnefs,  it  has  got  the  dif- 
tincf  name  of  ps  planum. 

5..The  os  UNGUIS  fhould  alfo,  perhaps,  be  counted,  as 
a  part  of  this  bone;  . for  though  the  os  unguis,  w'hen 
obferved  in  the  orbit,  feems  to  be  a  fmall  detached 
.  bone j  thin,  like  a  fcale,  and  of  the  fize  of  the  finger  nail 
(whence  it  has  its  name),  yet  in  the  adult  the  os  unguis 
is  firmly  attached  to  the  sethmoid  bone,  comes  along 
with  it  when  we  feparate  the  pieces  of  the  fkull,  and 
when  the  os  unguis  is  pared  off  from  the  sethmoid  bone, 
k  expofes  . the  cells. 

This  os  unguis,  then,  is  a  fmall  fcaly-llke  plate,  in 
'the  inner  corner  of  the  orbit  juft  over  the  nofe.  W® 
.  find 
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find  in  it  that  groove  which  holds  the  lachrymal  lac, 
and  condnfts  it  to  the  nofe ;  and  it  is  this  thin  bone 
that  we  perforate  in  making  the  new  paflage  - into  the 
nofe,  when  there  is  an  obftruciion  in  the  natural  du6t. 

6.  The  CELLS  of  the  sethmoid  bone,  which  form  fo 
important  a  ftiare  of  the  organ  of  fmell,  are  arranged  in 
great  numbers,  along  the  fpongy  bone.  They  are 
ftnall  neat  cells,  much  like  a  honeycomb,  and  regn- 
iarly  arranged  in  two  rows,  parted  from  each  other  by 
a  thin  partition ;  fo  that  the  os  planum  feems  to  have 
one  fet  of  cells  attached  to  it,  wMle-another  regul  ir  fet 
of  cells  belongs  in  like  manner  to  the  fpongy  bones.  The 
cells  are  thus  twelve  in  number*,  opening  into  each 
other,  and  into  the  nofe.  - 

Thejfe  ceils  are  frequently  the  feat  of  venereal  ulcers, 
and  die  fpongy  bones  are  the  Turface  where  polypi 
oft^n  fprout  up.  And  from  the  general  connecbons 
and  forms  of  the  bone,  we  can  eafily  tmderftand  how 
the  venereal  ulcer,  when  deep  in  the  nofe,  having  got 
to  thefe  cells*,  cannot  be  cured,  but  undermines  all  tile 
face ;  how  the  venereal  difeafe,  having  affeSied  the 
nofe,  foons  fpreads  to  the  eye,  and  how  even  the  brain 
itfeif  is  not  fafe.  We  fee  the  danger  of  a  blow  upon 
the  nofe,  which,  by  a  force  upon  the  feptum,  or  middle 
partition,  might  deprefs  the  delicate  cribriform  plate, 
fo  as  to  opprefs  the  brain  with  all  the  effects  of  a  frac¬ 
tured  fkull,  and  without  any  operation  whieh  could 
give  relief.  And  we  alfo  fee  much  danger  in  pulling 
away  polypi,  which  are  firmly  attached  to  the  upper 
fpongy  bone. 

SPHEN OID AL  BONE. — The  fphenoidal  bone  com¬ 
pletes  the  cranium,  and  clofes  it  below.  It  is  named 
SPHENOID  cuNlFORM,  or  w^EDG E-LI kfi  bone,  from  its 
being  incafed  in  the  very  bafis  of  the  fkull  j  or  it  is 
named  os  multiforme,  from  its  irregular  fhape.  It  is 
united  to  thirteen  diflinct  bones.  It  is  much  of  the^ 
fhape  of  a  bat,  whence  it  is  often  named  the  pteregoid 

*  Tlie  number  is  commonly  twelve,  but -not  regularly,  fb. 
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BONt-,  its  temporal  procefles  being  like  extended  wings  j 
its  proper  pteregoid  procefles  like  feet  j  its  middle  like 
the  body  and  head  of  a  bat ;  its  wing  like  procefles, 
are  in  the  hollow  of  the  temple,  forming  a  part  of  the 
fquamous  future,  and  alfo  compofing  a  part  of  the  orbit 
of  the  eye.  Its  pteregoid  procefles  hang  over  the  roof 
of  the  mouth,  forming  the  back  of  the  noftrils:  the 
body  is  in  the  very  centre  of  the  fkull,  and  tranfmits 
five  of  the  nerves  from  the  brain,  befides  a  refleOied 
nbrve ;  but  ftill  the  body  bears  fo  fmall  a  proportion  to 
the  bone,  that  we  have  not  a  regular  centre  to  which 
all  the  procefles  can  be  referred  ;  fo  that  we  are.  always 
in  defcribing  this  bone,  moving  forwards  from  point  to 
point,  from  one  procefs  or  hole  to  the  next. 

PROCESSES.  —  I.  The  alm,  or  wings,  often 
named  temporal  procefles,  rife  up  in  the  temple,  to  form 
part  of  the  hollow  of  the  temple  ;  and  the  wings  of  the 
fphenoid  bone  meeting  the  frontal,  parietal,  and  tem¬ 
poral  bones,  by  a  thin  fcaly  edge,  they  make  part  of  the 
fquamous  future,  and  give  a  ftnooth  furface  for  the  tera« 
poral  mufcle  to  play  upon. 

The  other  fide  of  this  fame  procefs  looks  towards 
the  focket  of  the  eye,  . and  has  a  very  regular  and  ftnooth 
furface  ;  it  is  oppofite  to  the  os  planum.  As  the.aeth- 
moid  bone  forms  part  of  the  infide  of  the  orbit,  the 
wing  of  the  fphenoid  bone  forms  part  of  the  outftde  of 
the  orbit ;  and  fo  the  furface  turned  towards  the  eye  is 
named  the  orbitary  process  of  the  fphenoid  bone^ 
or  ORBITARY  PLATE  of  the  great  ala. 

The  furface  of  the  great  wing  which  looks  backward  - 
receives  the  middle  lobe  of  the  cerebrum  and  is  called 

the  CEREBRAL  FOSSA. 

2.  The  lower,  or  back  part  of  this  bone  runs  out 
into  a  narrow  point,  which  finks  in  under  the  petrous 
portion  of  the  temporal  bone,  and  being  Iharp  pointed, 
it  is  named  the  spinous  process.  It  is  very  remark¬ 
able  for  a  fmall  hole  which  permits  the  great  artery  of  the 
dura  mater  to  enter. 

3.  The  point  of  this  fpinous  procefs  projefls  in  the 
form  of  a  very  fmall  peak,  which  will  hardly  be  found 

5  by 
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by  the  ftudent.  It  projects  from  the  bafis  of  the  fkull 
juft  within  the  condyle  of  the  lower  jaw,  and  being  a 
fmall  point,  like  the  point  of  the  ftylus,  or  iron-pen,  it 
alfo  is  named  STYLOID  process. 

4.  The  LESSER  WING  OF  Ingrasias,  next  attracts 
the  eye.  It  is  that  part  of  the  bone  which  unites  (by 
harmonia)  with  the  orbitary  plate  of  the  frontal  bone, 
and  with  the  sethmoid  bone. 

5.  This  lelTef  wing  projeSs  laterally  into  the  trans¬ 
verse  SPINOUS  PROCESS. 

6.  7.  The  PTEREGOiD  PROCESSES*,  are  four  in 
number,  two  on  either  fide.  They  are  thofe  proceffes, 
upon  which  (with  the  fpinbus  procefs)  the  bone  natural¬ 
ly  ftands,  and  which,  when  we  compare  it  with  a  bat, 
reprefent  the  legs ;  one  of  each  fide,  is  named  external 
pteregoid,  the  other  is  named  the  internal  pteregoid 
procefs. 

Each  EXTERNAL  PTEREGOID  PROCESS  is  thin  and 
broad,  and  extends  farther  backwards.  Each  inter¬ 
nal  PTEREGOID  procefs,  is  taller  and  more  flender 
and  not  fo  broad.  It  has  its  end  rifing  higher  than  the 
other,  and  tipped  with  a  fmall  neat  hook,  named  the 
hook  of  the  pteregoid  procefs,  (viz.  the  hamular 
PROCESS.)  The  inner  pteregoid  proceffes,  form  the 
back  of  the  noftrils.  The  hook  of  the  pteregoid  pro¬ 
cefs,  is  called  the  hook  of  the  palate,  of  which  it  forms 
the  backmoft  point.  The  mufculus  circumflexus  vel 
tenfor  pallati,  rifing  from  the  mouth  of  the  Euftachian 
tube,  turns  with  a  fmall  tendon  round  this  hook,  like 
a  rope  over  its  pully ;  and  the  great  mufcles  of  the 
lower  jaw,  the  only  ones  for  moving  it  fideways,  or 
for  its  grinding  motions,  arife  from  the  external  ptere*- 
gold  proceffes. 

S.  The  AZYGOUS  process  tj  is  fo  named,  from  its 
being  fingle,  becaufe  it  is  feated  in  the  centre  of  the 

bone, 

*  There  is  fonae  confufion  In  this  name,  fince  pteregoid  fignifies 
aliform,  or  wing-iike  proceffes. 

+  A  aygous  is  a  term,  which  is  applied  to  fiich  parts  as  have  no 
fellow  ;  becaufe  almoft  always  the  parts  on  one  fide  of  the  body, 
are  balanced  by  fimilar  and  correfponding  parts  en  the  other  fide. 

VOL  I.  ^  F  When 
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bone,  fo  that  it  can  have  no  fellow.  It  (lands  perpen^ 
dicularly  downwards  and  forewards,  over  the  centre  of 
the  nofe,  and  its  chief  ufe  is  to  give  a  firm  feat  or 
infertion  for  the  vomer  or  bone,  which  forms  the  feptum. 
The  vomer,  or  proper  bone  of  the  partition,  (lands 
with  a  fplk  edge,  aftride  over  this  procefs,  fo  as  to  have 
a  very  firm  feat.  A  kind  of  union  which  has  been 
called  gomphojis. 

9.  10.  The  clVnoid  processes,  have,  like  many 
parts  of  the  human  body,  a  very  whimfical  name,  very 
ill  fuited  to  exprefs  their  form ;  for  it  is  not  eafy,  in  this 
mftance,  to  aclbiowledge  the  likenefs  of  four  little  knobs, 
to  bed-pofts  j  yet  the  clynoid  procelTes  are  very  remark¬ 
able.  The  two  ANTERIOR  CLYNOID  PROCESSES  are 
fmall  bumps,  rather  (harp,  projeQing  backwards,  and 
terminating  in  two  flat  proj^ing  points.  The  poste¬ 
rior  CLYNOID  processes,  rife  about  an  inch  furthet 
backwards,  and  are,  as  it  were,  oppofed  to  the  others. 
They  rife  in  one  broad  and  flat  procefs,  which  divides 
above  into  two  points,  fmall  and  round,  or  knobby  at 
their  points  ;  and  they  look  forwards  towards  the  anterior 
clynoid  procefles. 

II.  The  lad  procefs,  is  the  tuberculum  olivare, 
which  is  an  eminence  betv/ixt  the  anterior  clynoid  proce& 
and  before  the  feUa  turcica. 

The  SELLA  turcica,  ephippium,  or  Turkilh  faddle, 
is  the  fpace  enclofed  by  thefe  four  proceffes,  and  is 
well  named.  The  fella  turcica,  fupports  the  pituitary 
gland,  an  appendage  of  the  brain,  the  ufe  of  which  is 
unknown.  The  carotid  arteries,  rife  up  by  the  fides 
of  the  fella  turcica,  and  mark  its  fides  with  a  broad 
groove.  The  optic  nerves  lie  upon  a  groove  at  the 
fore  part  of  the  fella  turcica,  betwixt  the  two  anterior 
clynoid  proceffes ;  and  fometiraes  the  two  -anterior  pro- 
c^es,  (Iretch  backwards,  till  they  meet  the  pofterior 
ones,  and  form  an  arch,  under  which,  the  carotid 


When  they  ftand  in.  the  centre  of  the  body,  or  are  otherwife  finglc* 
we  call  them  azygous,  and  fo  the  azygous  procefs  of  the  sethmoid 
and  fphenoid,  and  other  bones  ;  or  the  azygous  vein,  which  runs 
in  the  centre  of  the  thorax,  and  is  fingle. 
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artery  paffes.  Often  the  poflierlor  clynoid  knobs  cannot 
be  fairly  diftinguiflied  ;  lince  in  many  Ikulls,  they  form 
but  one  broad  procefs. 

This  bone  has  alfo  its  cells,  for  all  that  part  which 
'we  call  the  body  of  the  bone,  all  the  fella  turcica,  that 
fpace  which  is  betwixt  the  clynoid  proceffes  within  and 
-the  azygous  procefs  without,  is  hollowed  into  one  large 
cell,  divided  with  a  middle  partition.  It  is  indeed,  lefs 
regular  than  the  other  cells  ;  it  is  fometimes  very  large, 
fometimes  it  is  not  to  be  found ;  it  has  other  trifling 
varieties  which  it  were  idle  to  defcribe.  As  it  com¬ 
municates  with  the  aethmoid  cells,  it  probably  performs 
one  office  with  them,  is  almoft  a  continuation  of  them, 
fo  that  when  any  one  lefs  or  awanting,  the  others  art 
proportionally  larger, 

HOLES. — The  fphenoid  bone,  is  fb  placed  in  the 
very  centre  of  the  fkull,  that  its  holes  tranfmit  the 
principal  nerves  of  the  fkull,  and  it  bears  the  marks  oi 
the  chief  arteries. 

1,  The  OPTIC  HOLES,  are  large,  round  holes,  juf| 
under  each  anterior  clynoid  procefs.  We  trace  the  optic; 
nerves  by  a  large  groove  into  each  optic  hole ;  and  an 
artery  goes  along  with  them,  named  the  ophthalmic  artery, 
nearly  the  fize  of  a  crow-quill,  twilling  round  the  optit 
nerve,  and  giving  arteries  to  the  eye-lids,  mufcles,  and 
iachrymal  gland,  but  mofl  ^eCially  to  the  ball  and 
humours  of  the  eye  ftfelf.  ’lais  ocular  or  ophthalmic 
artery  immes  off  from  the  great  carotid,  while  it  lies  by 
the  fide  of  the  fella  turcica ;  and  it  is  a  branch  again  of 
this  ocular  artery,  which  goes  out  upon  the  forehead, 
forming  the  fuperciljary  notch,  or  hole. 

2.  The  EoaAMEN  lacekum,  is  next  jn  order,  and  h 
fo  named,  becaufe  it  ^  a  wide  flit.  It  is  alfo  called 
fuperior  orbitary  fiflure.  The  foramen  lacerum,  is  wide 
near  the  fella  turcica,  grows  gradually  narrower,  as  it 
goes  out  towards  the  temple,  till  it  terminate  almoft  in 
a  flit.  The  upper  line  of  the  foramen  lacerum  Is 
formed  by  the  tranfverfe  fpinous  procefs,  extending  ppt# 
wards,  ftiarp  and  flat. 
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The  nerves  of  the  fkull  are  counted  from  before 
backwards.  There  are  nine  nerves,  proper  to  the 
(kull ;  the  ift,  or  olfadory  nerve,  perforates  the  cribri¬ 
form  bone  ;  the  id,  or  optic  nerve,  pafles  through  the 
optic  hole;  the  3d,  4th,  part  of  the  5th,  and  6th 
pairs  of  the  nerves,  pafs  through  this  foramen  lacerum, 
or  wide  hole,  to  go  alfo  into  the  eye.  The  optic  nerve,, 
forms  the  proper  organ  of  vilion.  The  fmaller  nerves 
of  the  3d,  4th,  5th,  and  6th  pairs,  go  to  animate  its  muf- 
cles  and,  paffing  through  the  orbit,  to  mount  upon  the 
forehead,  or  go  downwards  into  the  nofe. 

3.  The  FORAMEN  ROTUNDUM,  is  named  from  its ' 
round  fhape.  The  foramen  opticum,  is  indeed  round, 
but  it  has  already  got  an  appropriated  name.  Now 
to  give  the  young  anatomift  a  regular  notion  of  this, 
and  of  the  next  hole,  we  muft  enumerate  the  branches 
of  the  5th  pair.  The  fifth  nerve  of  the  brain,  is  as 
broad  as  the  little  finger,  and  lies  by  the  fide  of  the  | 
fella  turcica,  where  it  divides  into  three  leffer  nerves,  ^ 
which  are  called  branches  of  the  5th  pair.’  The  firll  j 
branch  of  the  5th  pair  is  deftined  for  the  eye  ;  the 
feeond  branch  of  the  5th  pair  for  the  upper  jaw  ;•  the 
third  branch  of  this  5th  pair  for  the  lower  jaw :  fo 
the  firfl  branch  of  the  5th  pair  pafles  through  the 
foramen  lacerum  to  the  eye  ;  the  ^  feeond  branch-  of 
the  5th  pair  paflfes  through  the  foramen  rotundum  to 
the  upper  jaw;  the  third  branch  of  this  great  nerve 
pafles  through  the  foramen  ovale,  to  the  lower  jaw  J 
and  if  we  had  any  faith  in' the ,  doftrines  of  nervous, 
fympathy,  we  fliould  fay,  here  is  a  wide  fympathy  pro¬ 
vided  among  the  nerves  of  the  eye,  the  face,  and  the 
lower  jaw. 

The  foramen  rotundum  then,  is  a  hole  exadly 
round,  pretty  large,  opening  immediately  under  the 
inner  end  of  the  foramen  lacerum,  and  tranfmitting  the' 
feeond  branch  of  the  5th  pair  of  nerves  to  the  upper  javit. 

4.  The  FORAMEN  OVALE,  is  an  oval  hole,  larger 

than  the  foramen  rotundum  ;  about  half  an  inch  behind 
it ;  and  tranfmitting  the  third  branch  of  the,  3th  pair  to. 
the  ower  jaw.  . 

5.  The 


INDIVIDUAL  BONES  OF  THE  SKULL*  6g 

5.  The  FORAMEN  SPINALE,  OF  SPINOUS  HOLE,  IS  a 

very  fmall  round  hole,  as  if  made  with  a  large  pin  ;  is 
in  the  very  point  of  the  fpinous  procefs :  is  one  third  of 
an  inch  behind  the  oval  hole,  and  tranfrnits  the  fmall 
artery,  lefe  than  a  crow-quill,  which  conftitutes  the 
chief  artery  of  the  dura  mater,  viz.  that  artery,  which 
makes  its  impreffion  upon  the  parietal  bone. 

6.  There  is  ftill  another  hole,  which  tranfrnits  a  nerve 
curious  in  this  refpeS;,  that  it  is  not  going  out  from  the 
Ikull  but  returning  into  it;  for  the  fecond  branch  of  the 
5th  pair,  or  the  fuperior  maxillary  nerve,  fends  a  fmall 
branch  backwards,  which  having  come  within  the  Ikull, 
iimters  the  temporal  bone,  and  goes  to  join  itfelf  to  the 
portio  dura  of  the  7th  pair,  and  in  its  way  gives  a  fmall 
branch,  to  help  out  the  flender  beginning  of  the  great 
fympathetic  nerve.  -  This  retrogade  branch  of  the  max¬ 
illary  nerve,  gets  back  again  into  the  Ikull,  by  a  hole 
which  is  found,  juft  under- the  root  of  each  pteregoid 
procefs,  whence  it  is  named  pteregoid  hole  *  or  by 
many,  is  named  after  its  difcoverer,  the  Vidian  hole!. 
This  hole  is  almoft  hidden,  under  the  point  of  the  pe¬ 
trous  bone,  is  not  to  be  feen  unlefs  in  the  feparated  bones, 
and  is  nearly  of  the  fize  of  the  fpinous  hole. 

If  there  are  found  fome  minute  holes,  about  the  fella 
turcica,  they  are  the  marks  of  fome  blood  velTels  en® 
tering  the  bone  to  nourilh  it. 


CHAP.  IV, 

OF  THE  BONES  OF  THE  FACE  AND  JAWS. 

The  face  is  compofed  of  a  great  number  of  fmall 
bones,  which  are  grouped  together,  under  the 
common  name  of  upper  jaw.  There  are  fix  bones  on 

*  This  retrograde  twig,  is  the  little  nerve,  which  perforates  the 
os  petrofum  on  its  fore  part- 

f  Vidus  Vidius,  a  profeffor  of  Paris,  and  phyfician  to  Francis 
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either  fide  of  the  face ;  but  as  their  names  could  convey 
110  diftind  notion  of  the  ufes,  forms,  or  places  of  thefe 
bones,  to  enumerate  them  were  but  wade  of  time : 
they  have  indeed  futures,  and  their  futures-  have  been 
very  regularly  enumerated  ;  but  thefe  bones  meet  each 
other  by  fuch  thin  edges,  that  no  indentation  nor  proper 
future  is  formed.  None  of  thefe  futures  run  for  any 
length,  or  are  of  any  note,  therefore  I  have  only  this 
to  fay,  concerning  the  futures  of  the  face,  that  they  are 
acknowledged  to  be  purely  a  confequence  of  the  oflifica-, 
tion  having  begun  in  many  points  t  no  particular  defign 
of  nature  has  been  fuppofed.  The  futures,  if  they  re«. 
quire  names,  are  to  be  named  after  the  bones  which  they 
unite  together. 

OSSA  NASI. —  The  ojfTa  nafi  are  final  1  bones,  rather 
thin,  having  no  eancelli,  being  merely  firm  and  con-, 
denfed  plates.  They  are  convex  outwardly,  fothat  the 
two  together  form  nearly  an  arch.  They  are  oppofed 
to  each  other  by  a  pretty  broad  furface,  fo  that  their  thiii 
arch  is  firm.  Ihey  have  a  flat  rough  furface,  by 
which  they  are  laid  upon  the  rough  furface  of  the  from 
tal  bone ;  fo  that  there  alfo  their  connection  is  ftrohg. 
They  are  encldfed  by  a  branch  of  the  upper  jaw-bone, 
which,  ftretching  upwards,  is  named  its  nafal  procefe : 
and  they  lie  with  their  edges  under  it  in  one  part,  and 
above  it  in  another,  in  fuch  a  way  that  they  cannot  eafily 
be  forced  in.  Laftly,  their  lower  edge  is  rough,  for 
the  firm  attachment  of  the  cartilages  of  the  nofe;  and 
their  lowefl  point,  or  that  where  the  bones  of  the  nofe 
and  the  griftles  of  the  nofe  are  joined,  is  the  moft  promi¬ 
nent  point  (or,  as  it  is  vulgarly  called,  the  bridge)  of  the 
nofe  ;  from  which  connexion,  notwithftanding  its  firm- 
nefs,  the  cartilages  pe  fometimes  luxated. 

Os  UNGUIS,  fo  named  from  its  being  of  the  fize  and 
lhape  of  a  nail ;  or  fometimes  named  the  os  lachry- 
MALE,  from  its  holding  the  dud  which  conveys  the 
tears,  is  that  thin  fcale  of  bone  which  I  have  defcribed 
gs  belongihg  to  the  os  sethmoides.  It  is  commonly  de¬ 
fcribed 
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fcribed  as  a  diftinQ;  bone ;  it  is  a  thin  flat  bone,  a  fmgle 
fcale,  without  any  cancelli,  having  only  one  fliarp  ridge 
upon  it ;  it  forms  a  groove  for  lodging  the  lachrymal  fac, 
and  is  of  courfe  found  in  the  inner  angle  of  the  eye,  at 
its  forepart,  and  juft  touching  the  top  of  the  nofe.  One 
half  of  this  bone  is  behind  the  groove,  and  there  the 
eye  rolls  upon  it.  One  half  of  it  is  occupied  by  th6 
groove  for  the  nafal  duel ;  and  the  other  fide  of  the 
groove  is  formed  by  the  rifing  branch  or  nafal  pro-, 
cefs,  as  it  is  called,  of  the  upper  jaw-bone.  The 
os  unguis  is  delicate,  and  eafily  broken,  being  as  thin  as 
a  flieet  of  paper.  It  is  this  bone  w'hich  is  pierced 
in  the  operation  for  the  fiftula  lachrymalis,  which  is  eafily 
done,  almoft  with  a  blunt  fteel  or  probe  ;  and  the  chief 
caution  is  to  perforate  in  the  place  of  the  groove,  as 
.  that  will  lead  into  the  nofe,  and  not  behind  it,  which  would 
carry  the  perforating  inftrument  into  the  ssthmoidal 
finufes,  and  perhaps  wound  the  fpongy  bone  ;  nor  more 
foreward,  as  that  would  be  ineffedual  from  the  ftrength  . 
of  the  nafal  procefs  of  the  maxillary  bone.  , 

This  bone  feems  peculiarly  liable  to  caries,  wkich  is 
perhaps  the  nature  of  all  thefe  thin  bones ;  for  as  they 
have  no  marrow,  they  muft  depend  entirely  on  theirperiof- 
teum,  which  they  are  no  fooner  robbed  off  than  they  die. 

Ossa  maxillaria  super iora. — The  upper  jaw¬ 
bones  are  particularly  worthy  of  notice ;  for  here  we 
find  all  that  is  curious  in  the  face,  even  to  its  fize  and 
fhape.  The  upper  jaw-bones  are  of  a  very  great  fize, 
forming  as  it  were  the  foundation  or  bafis  of  the  face. 
They  fend  a  large  branch  upwards,  which  forms  the  . 
fides  of  the  nofe  ;  a  broad  plate  goes  backwards,  w-hich 
forms  the  roof  of  the  palate.  There  is  a  circular  pro¬ 
jection  below,  which  forms  the  alveoli,  or  fockets  of  the 
teeth.  The  upper  jaw-bones  are  quite  hollow  within, 
forming  a  very  large  cavity,  which  is  capable  of  con¬ 
taining  an  ounce  of  fluid,  or  more;  and  the  fize  of  this 
cavity  feems  to  determine  the  height  of  the  cheek-bone, 
and  the  form  of  the  face ;  and  the  difeafed  enlarge¬ 
ment  of  this  cavity  raifes  the  cheek-bone,  leffens  the 
P  4  eye,. 
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eye,  and  deforms  the  face  in  a  very  extraordinary 
degree. 

Thefe  proceffes,  and  this  cavity  of  the  bone,  are 
what  deferve  moft  particular  notice. 

The  furfaces  or  plates  of  the  bone  are  thefe,  i.  Ex¬ 
ternal  or  malar  furface,  2.  The  fuperior  or  orbital^ 
3.  The  internal  or  nafal,  4.  The  inferior  or  palatine, 

1.  The  firft  procefs  is  the  nasal  process,  uhich 
extends  upwards,  to  form  the  fide  of  the  nofe.  It  is 
arched  outwards,  to  give  the  noflrils  fhape.  Its  fides  fup- 
port  the  nafal  bones  ;  and  the  cartilages  of  the  alfe  nafi, 
or  vidngs  of  the  nofe,  are  fixed  to  the  edges  of  this  procefs. 

2.  A  plate  of  this  bone  is  called  the  orbitary  procefs. 
This  thin  plate  is  the  roof  of  the  great  cavity,  which 
occupies  this  bone  entirely.  It  is  at  once  as  a  roof  to 
the  antrum  maxillare,  and  as  a  floor  for  the  eye  to  roll 
upon.  There  is  a  wide  groove  along  the  upper  furface  of 
this  plate,  in  which  the  chief  branch  of  the  upper  max¬ 
illary  nerve  lies :  and  this  nerve,  named  infra  orbitary 
nerve  from  its  lying  thus  under  the  eye,  comes  out  by 
a  hole  of  the  jaw-bone  under  the  eye,  which  is  named 
infra  orbitary  hole.  And  thus  the  nerve  appearing 
upon  the  cheek,  becomes  a  nerve  of  the  face. 

3.  This  great  bone  is  the  bafis  upon  which  the  cheek-' 
bone  {lands ;  and  that  it  may  have  a  firm  place,  there 
is  a  rough  and  (as  anatomifts  call  it)  fcabrous  furface, 
which  makes  a  very  firm'  future  with  the  cheek  bonej 
and  as  this  furface  rifes  a  little,  it  is  named  the  malar 

PROCESS. 

4.  From  the  lower  circle  of  the  upper  bone,  there 
projeflis  a  femi-circle  of  bone,,  which  is  for  lodging  the 
teeth  of  the  upper  jaw.  This  circle  of  bone  is  as 
deep  as  the  fangs  of  the  teeth  are  long.  And  it  may  be 
very  truly  named  a  procefs  (processus  alveolaris), 
fince  it  does  not  exifl:  in  the  foetus,  nor  till  the  teeth 
begin  to  be  formed  ;  fince  it  grows  along  with  the  teeth, 
and  is  abforbed  and  carried  clean  away  when  in  old 
age  the  teeth  fall  out.  The  fides  of  the  fockets  in 
which  the  teeth  are  lodged  are  extremely  thin,  and 

furround 
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furround  them  clofely.  The  teeth  are  fo  clofely  em¬ 
braced  by  their  fockets,  and  we  are  fo  far  from  being 
polfeifed  of  any  inftrument  by  which  they  can  be  pulled 
perpendicularly  out,  that  the  fockets  can  feldom 
efcape,  they  are  broken  or  fplintered  in  perhaps  one 
of  four  extradions,  even  by  the  moll  dextrous  artifls  in 
that  line. 

5  The  PAi.ATE  PROCESS  is  a  plate  of  bone  which 
divides  the  nofe  from  the  mouth,  conftituting  the  roof 
of  the  palate,  and  the  floor  or  bottom  of  the  noftrils. 
This  plate  is  thinner  in  its  middle,  and  thicker  at 
either  edge :  thus,  it  is  thick  where  it  firfl:  comes  off 
from  the  alveolar  procefs  j  it  is  thin  in  its  middle  ;  and 
it  is  again  thick  where  it  meets  its  fellow  of  the  oppo- 
fite  fide.  For  at  the  place  where  the  two  upper  jaw¬ 
bones  meet,  the  palate-plate  is  turned  upwards,  fo  that 
the  two  bones  are  oppofed  to  each  other  in  the  middle 
of  the  palate  by  a  broad  flat  furface,  which  can¬ 
not  be  feen  but  by  feparating  the  bones.  This  fur- 
face  is  fo  very  rough,  that  the  middle  palate  future 
almoft  refembles  the  futures  of  the  fkull ;  and  the  max¬ 
illary  bones  are  neither  eafily  feparated,  nor  eafily  joined 
again.  This  meeting  of  the  palate-plates  by  a  broad 
furface,  makes  a  rifing  fpine,  or  fliarp  ridge,  towards 
the  noftrils;  fo  that  the  broadnefs  of  the  furface  by 
which  thefe  bones  meet  ferves  a  double  purpofe  ;  it 
joins  the  bones  fecurely,  and  it  forms  a  fmall  ridge 
upon  which  the  fplit  edge  of  the  vomer,  or  partitition  of 
the  nofe,  is  planted.  Thus  we  find  the  palate-plate 
of  the  maxillary  bones  conjoined,  forming  almoft  the 
whole  -of  the  palate,  while  what  are  properly  called 
the  palate  bones  form  a  very  fmall  fhare  of  the  back 
part  only.  As  thefe  thinner  bones  of  the  face  have 
no  marrow- ,  they  are  nourilhed  by  their  •  periofteum 
only  ;  they  are  of  courfe  perforated  with  many  fmall 
holes.  A  great  many  minute  holes  are  found  along  the 
palate-plate,  about  the  place  of  the  fockets,  and  indeed 
all  over  the  maxillary  bones  :  and  this  is  particular  in  the 
palate,  that  the  hard  membrane,  or  covering  of  it,  is  fixed 
I  to 
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to  the  bony  plate  by  many  rough  tubercles,  and  even  by 
fmall  hooks,  which  are  eafily  found  in  the  dried  bone. 

6.  Since  we  are  defcribing  the  plates  of  the  bone  as 
procelTes,  we  ought  to  enumerate  the  facies  interna 
nafalis  as  an  internal  nasal  plate.  This  is  the 
fide  o^  the  bone-  which  is  towards  the  cavity  of  the 
nofe,  on  which  the  lower  fpongy  bone  hangs,  and  which' 
is  perforated  to  allow  a  communication  betwixt  the  great 
cell  and  the  nofe. 

7.  The  ANTRUM  MAXiLLARE,  or  cavity  of  the  jaw¬ 
bone,  is  commonly  named  antrum  highmorianum, 
after  its  difcoverer,  Highmore.  We  have  gone  round 
the  antrum  on  all  its  fides,  in  defcribing  thefe  proceffes 
of  the  bone:  the  palate-plate  makes  the  floor  of  the 
antrum ;  the  orbitary  procefs  makes  its  roof ;  the 
.cheek,  quite  up  from  the  fockets  of  the  teeth  to  the  lower 
part  of  the  eye^  forms  its  walls  or  fides  :  fo  that  when 
the  antrum  enlarges,  it  is  the  cheek  that  becomes  de¬ 
formed  ;  and  when  we  defign  to  open  the  antrum, 
we  either  perforate  the  cheek,  to  pull  one  of  the 
teeth.  The  antrum  is  round  towards  the  cheek,  but 
it  has  a  flat  fide  towards  the  nofe ;  it  is  divided  from 
the  cavity  of  the  noftril  by  a  flat  and  very  thin  plate 
of  bone ;  it  feems  in  the  naked  Ikull  to  have  a  very 
wide  opening  ;  but  in  the  fkull,  covered  with  its  foft 
parts,  Vv^e  find  the  antrum  almofl:  clofed  by  a  membrane 
which  ftretches  over  the  opening,  and  leaves  but  one  or 
two  very  fmall  holes,  of  the  fize  of  the  fmalleft  pea,  by 
which,  perhaps,  the  reverberation  of  found  in  the  an¬ 
trum  is  more  effectual  in  raifmg  the  voice,  and  by 
which  fmall  hole,  the  mucus,  which  is  fecreted  in  the 
antrum,  drops  out  into  the  nofe.  The  cavity  of  the 
antrum,  like  the  inner  furfaces  of  the  noftrils,  is  covered , 
with  a  membrane,  and  is  bedewed  with  mucus  ;  and  the 
mucus  drops  more  or  lefs  freely  in  various  pofitions  of 
the  head.  Sometimes  by  cold,  or  other  accidents,  in¬ 
flammations  and  fwellings  of  the  membrane  come  on ; 
the  holes  are  clofed ;  the  drain  of  matter  is  fupprefled 
and  confined  within,  and  the  cheek  fwells.  Perhaps 

there 
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there  may  be  fome  particular  difeafe  of  the  membrane 
with  which  the  cavity  is  lined,  or  of  the  bone  itfelf  : 
in  one  w-ay  or  other,  difeafes  of  this  cavity,  and  collec¬ 
tions  of  matter,  dreadful  pain  and  caries  of  the  bone, 
are  very  frequent :  then  the  cheeks  rifes ;  the  face  is 
irrecoverably  deformed.  Sometimes  the  matter  makes 
its  way  by  the  fides  of  the  teeth,  or  at  laft  it  burfts 
through  the  bones,  makes  an  ulcer  in  the  cheek  ;  and 
then  there  is  a  natural  cure,  but  flow  and  uncertain. 
There  is  no  very  fure  mark  of  this  difeafe  ;  it  may  be 
known  by  an  attentive  retrofpecb  of  all  the  circumftances. 
The  difeafe  is  not  to  be  eaflly  nor  certainly  difcovered  5 
but  a  very  long  continued  tooth-ache,  an  uncommon  de¬ 
gree  of  pain,  or  greater  affedtion  of  the  eye,  with  a  fwel- 
ling  and  rednefs,  and  gradual  riling  of  the  cheek,  are 
very  fufpicious  ligns.  The  pulling  of  the  fecond-or  third 
of  the  grinding  teeth,  often  brings  a  fplinter  away  with 
h,  which  opens  a  road  for  the  matter  to  .flow ;  or 
though  there  be  no  breach  of  the  focket,  often  the 
confined  matter  follows  the  tooth,  becaufe  not  unfre- 
quently  the  longer  fangs  of  the  grinders  naturally 
penetrate  quite  into  this  cavity  of  the  jaw  ;Jf  the  mat¬ 
ter  Ihould  not  .flow,  the  floor  of  the  antrum  is  eafily 
perforated,  by  introducing  a  fharp  ftillet  by  the  focket 
of  the  tooth  that  is  pulled.  The  flow  -of  the  matter 
gives  relief,  and  injections  complete  the  cute.  But  as 
this  opening  is  fometimes  a.  cure,  it  is  fometimes  alfo  a 
difeafe  ;  for  the  breaking  of  a  focket,  fometimes  opening 
a  way  into  this  antrum,  there  follows  inflammation  of  its 
internal  furface,  a  running  of  matter,  and  fometimes  caries 
of  the  bone.  - 

Holes. — ^There  is  only  one  perfedl  hole  in  this  bone  5 
but,  by  its  union  with  other  bones,  it  forms  four  more.; 
1.  The  INFRA-OS.BITARY  hole,  for  tranfmitting  -the 
kifra-orbitary  nerve  from  the  bottom  of  the  eye,  is  the 
opening  of  the  canal  which  comes  along  under  the  eye. 
It  is  juft  under  the  margin  of  the  orbit,  or  fometimes 
the  nerve  which  it  tra^mits,  divides,,  and  makes  two 
fmailer  holes  ih.  its  paflage  upon  the  cheek.  A  hole  in 
the-  palate-plate,  whicli  belongs  .eqt^ly  to  each  of  the 
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palate  bones  may  be  counted  the  fecond  foramen  ;  for  it 
is  betwixt  the  two  bones  in  the  fore  part,  or  beginning  of 
the  palate  future  behind  the  two  firft  cutting  teeth. 
This  hole  is  named  foramen  incisivum,  as  opening 
juft  behind  the  incifive  or  cutting  teeth  ;  or  it  is  named 

ANTERIOR  PALATINE  HOLE,  tO  diftinguifll  it  froiU 

one  in  the  back  of  the  palate.  This  hole  is  large  enough 
to  receive  the  point  of  a  quill ;  it  is  fingle  towards  the 
mouth  ;  but  towards  the  nofe,  it  has  two  large  openings, 
one  opening  diftinftly  into  each  noftril. 

3.  But  it  will  be  well  to  explain  here  a  third  hole, 
which  is  common  to  the  maxillary  with  the  proper 
palate-bones.  It  is  formed  on  the  back  part  of  the 
palate  (one  on  either  fide),  in  the  future  which  joins 
the  palate-bones  to  the  jaw-bones  :  it  is  named  Pos» 
TERioR  PALATINE  HOLE  :  It  is  as  large  as  the  anterior 
palatine  hole,  but  it  ferves  a  much  more  important 
purpofe;  for  the  upper  maxillary  nerve  fends  a  large 
branch  to  the  palate,  which  branch  comes  dowm  be*s 
hind  the  back  of  the  noftril,  perforates  the  back  of 
the  palate  by  the  pofterior  palatine  hole,  and  then 
goes  forward  in  two  great  branches  along  the  palate. 
Thus  chief,  or,  we  might  fay,  the  only  nerves  of 
the  palate  comes  down  to  it  through  thefe  pofterior 
palatine  holes :  The  ufe  pf  the  anterior  palatine  hole 
has  long,  been  a  problem.  It  looks  almoft  as  if  it  were 
merely  defigned  for  giving  the  foft  palate  a  furer  hold 
upon  the  bone  j  but  3carpa,  the  Italian  anatomift, 
defcribes  a  nerve  from  the  5th  pair,  taking  its  courfe 
in  this  way  to  the  foft  palate, 

4.  The  fourth  foramen  is  formed  by  the  union  of 
the  lower  fpongy  hope,  to  the  internal  nafal  plate  of  the 
bone  ;■  and  is  for  the  tranfmifiion  of  the  lachrymal  dufl:. 

5.  The  LATERAL  ORBITARY  FISSURE  is  a  flit  formed 
by  this  bone  and  the  fphenoid  bone  ;  it  is  a  communi¬ 
cation  betwixt  the  orbit  and  temple. 

The  whole  furface  of  the  bone  which  forms  the  an-( 
trum  is  perforated  with  frequent  fmall  holes,  efpecially 
towards  its  back  part,  tranfmitting  fmall  arteries  ana 
nerves  to  the  teeth  :  and  the  back  part  of  the  antrum 
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forms  with  the  orbitary  part  of  the  fphenoid  bone  a 
fecond  foramen  lacerum  for  the  eye  ;  an  irregular  open¬ 
ing  towards  the  bottom  of  the  focket,  which  is  for 
the  accumulation  of  fat,  not  for  the  tranfmiffion  of 
nerves ;  and  it  is  from  the  wafting  of  this  fat,  taken 
back  into  the  fyftem,  that  the  eye  fmks  fo  remarkably 
in  fevers,  confumptions,  and  fuch  other  difeafes  as  wafte 
the  body. 

The  OSSA  PAL  ATI,  or  PALATE  BONES  — are 
very  fmall,  but  have  fuch  a  number  of  parts,  and 
fuch  curious  connexions  as  are  not  eafily  explained. 
They  feem  to  eke  out  the  fuperior  maxillary  bones,  fo 
as  to  lengthen  the  palate,  and  complete  the  noftrils 
behind-:  they  even  extend  upwards  into  the  focket,  fo 
as  to  form  a  part  of  its  circle  ;  although,  in  looking  for 
them  upon  the  entire  Ikull,  all  thefe  parts  are  fo  hidden, 
that  we  fliould  fuppofe  the  palate  bones  to  be  of  no 
greater  ufe  nor  extent  than  to  lengthen  the  palate  a  little 
backwards. 

The  parts  of  the  palate  bone  are  thefe : 

I.  The  PALATAL  PLATE,  or  procefs  of  the  palate 
bone,  whence  it  has  its  name,  lies  horizontal  in  the 
fame  level  with  the  palatal  procefs  of  the  jaw  bone, 
which  it  refembles  in  its  rough  and  fpinous  furface,  in 
its  thinnefs ;  in  its  being  thinner  in  the  middle,  and 
thicker  at  either  end  ;  in  its  being  oppofed  to  its  fel¬ 
low  by  a  broad  furface,  which  completes  the  middle 
PALATE  SUTURE  ;  and  it  is  conneXed  with  the  palate 
procefs  of  the  jaw,  by  a  future  refembling  that  by 
which  the  oppoftte  bones  are  joined ;  but  this  future, 
going  acrofs  the  back  part  of  the  palate,  is  named 
the  TRANSVERSE  PALATE  SUTURE.  Where  the  two 
palate  bones  are  joined,  they  run  backwards  into  an 
acute  point ;  on  either  fide  of  that  middle  point,  they 
make  a  femi-circular  line,  and  again  run  out  into  two 
points  behind  the  grinding  teeth  of  each  fide.  By  this 
figure  of  the  bones,  the  back  line  of  the  palate  has  a 
fcolloped  or  waved  form.  The  velum  palati,  or  curr 
tain  of  the  palate,  is  a  little  arched,  following  the  general 
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line  of  the  bones ;  the  uvula,  of  pap,  hangs  exadly  from 
the  middle  of  the  velum,  taking  its  origin  from  the 
middle  projeding  point  of  the  two  bones ;  and  a  fmall 
mufcle,  the  azygos  uvulas,  runs  down  in  the  middle  of 
the  velum,  taking  its  origin  from  this  middle. 

2.  The  fmall  projefting  point  of  the  palate  bone,  juft 
behind  the  laft  grinding  tooth,  touches  the  pteregoid 
procefs  of  the  fphenoid  bone,  it  is  therefore  named  the 
PTEREGOID  PROCESS  of  the  palate  boue  j  but  it  is  fo 
joined  with  the  pteregoid  procefs  of  the  fphenoidal  bone, 
that  they  are  not  to  be  diftinguiflied  in  the  entire  Ikull. 
The  pofterior  pteregoid  hole,  or  third  hole  of  the  pa¬ 
late,  is  juft  before  this  point. 

3.  The  NASAL  PLATE,  or  PROCESS,  IS  a  thin  and 
fmgle  plate;  rifes  perpendicularly  upwards  from  the 
palate ;  lies  upon  the  fide  and  back  part  of  the  noftrils,  fo 
as  to  form  their  opening  backwards  into  the  throat ;  it 
is  fo  joined  to  the  upper  jaw-bone,  that  it  lies  there  like 
a  founding-board  upon  the  fide  of  the  antrum  High- 
m*orianum,  and  completes  that  cavity  forming  the  thin 
partition  betwixt  it  and  the  nofe. 

4.  This  nafal  procefs  extends  thus  up  from  the  back 
arch  of  the  palate,  to  the  back  part  of  the  orbit ;  and, 
though  the  nafal  plate  is  very  thin  and  delicate  in  its 
whole  length,  yet,  where  it  enters  into  the  orbit,  it 
is  enlarged  into  an  irregular  kind  of  knob  of  a  trian¬ 
gular  form.  This  knob  is  named  its  orbitary  pro¬ 
cess  ;  or,  as  the  knob  has  two  faces  looking  two  ways 
in  the  orbit,  it  is  divided  fometimes  (as  by  Monro  the 
father),  into  two  orbitary  prccefles,  the  anterior  and 
pofterior ;  the  anterior  one  is  the  chief.  This  orbitary 
procefs,  or  point  of  the  palate  bone,  being  triangular, 
very  fmall,  and  very  deep  in  the  focket,  is  not  eafily 
difcovered  in  the  entire  (kull. 

5.  This  orbitary  procefs,  is  moft  commonly  hollow 
or  cellular,  and  its  cells  are  fo  joined  to  thofe  of 
the  fphenoid  bone,  that  it  is  the  palate  bone  that 
fliuts  the  fphenoid  cells,  and  the  fphenoid  and  pa- 
J-A71NE  CELLS  of  each  fide,  conftitute  but  one  general 
cavity. 
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The  OSSA  SPONGIOSA,  or  TURBINATA  IN- 
FERIORA,  are  fo  named,  to  diftinguifh  them  from  the 
upper  fpongy  bones,  which  belong  to  the  os  mthmoi- 
des;  bat  thefe  lower  fpongy  bones,  are  quite  diftinft, 
formed  a  part,  and  conneded  in  a  very  flight  way  with 
the  upper  jaw-bones. 

The  OSSA  spoNGiosA  iNFERioRA,  are  two  bones, 
much  rolled  or  convoluted,  very  fpongy,  much  referab- 
iing  puff-pafte,  having  exadly  fuch  holes,  cavities,  and 
net-work,  as  we  fee  in  raifed  pafte,  fo  that  they  are  ex¬ 
ceedingly  light.  They  lie  rolled  up,  in  the  lower  part 
of  the  nofe  ;  are  particularly  large  in  flieep  ;  are  eafily 
feen  either  in  the  entire  fubjed  or  in  the  naked  Ikull. 
Their  point  forms  that  projedion,  which  we  touch  with 
the  finger  in  picking  the  nofe ;  and  from  that  indecent 
pradice,  very  often  ferious  confequences  arife  for  in 
many  inftances,  polypi  of  the  lower  fpongy  bones, 
which  can  be  fairly  traced  to  hurts  of  this  kind,  grow 
fo,  as  to  extend  down  the  throat,  caufing  fuffocation 
and  death. 

One  niembrane  conftitutes  the  univerfal  lining  of 
the  cavities  of  the  nofe,  and  the  coverings  of  all  the 
fpongy  bones.  This  continuity  of  the  membrane,  pre¬ 
vents  our  feeing  in  the  fubjed,  how  flightly  the  fpongy 
bones  are  hung ;  but  in  the  bare  and  difleded  Ikull,  we 
find  a  neat  fmall  hook  upon  the  fpongy  hone,  by  which 
it  is  hung  upon  the  edge  of  the  antrum  maxiilare  j  for  this 
lower  fpongy  bone,  is  laid  upon  the  fide  of  the  antrum, 
fo  as  to  help  the  palate  bone,  in  clofing  or  covering  that 
cavity  from  within.  .One  end  of  the  fpongy  bone, 
rather  more  acute,  is  turned  towards  the  opening  of  the 
noftril,  and  covers  the  end  of  the  lachrymal  dud :  the 
other  END  of  the  fame  bone,  points  backwards  towards 
Ithe  throat.  The  curling  plate,  hangs  down  into  the  ca* 
vity  of  the  noftril,  with  its  arched  fide  towards  the  nofe. 
This  fpon^  boiie,  differs  from  the  fpongy  procefs  of 
the  sethmoid  bone,  in  being  left  turbinated  or  complex, 
in  having  no  cells  conneded  with  it,  and  perhaps  it  is 
ids  diredly  related  to  the  organ  of  fmell.  If  polypi 
4  arife 
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arife  from  the  upper  fpongy  bone,  we  can  ufe  lefs  free¬ 
dom,  and  dare  hardly  pull  them  away,  for  fear  of  in¬ 
juring  the  cribriform  plate  of  the  ethmoid  bone.  We 
are  indeed,  not  abfolutely  prohibited  from  pulling  the 
polypi,  from  the  upper  fpongy  bone. ;  but  we  are  more 
at  eafe,  in  pulling  them  from  the  lower  one,  lince  it  is 
quite  an  infulated  bone.  When  peas,  or  any  fuch  fo¬ 
reign  bodies,  are  detained  in  the  nofe,  it  muft  be 
from  fwelling,  and  being  detained,  among  the  fpongy 
bones. 

The  fpongy  bones  are  not  abfolutely  limited  in  their 
number :  there  is  fometimes  found  betwixt  thefe  two, 
a  third  fet  of  fmall  turbinated  bones,  commonly  belong¬ 
ing  •  to  the  aethmoid  bone. 

VOMER. -—The  nofe  is  completed  by  the  vomer 
which  is  named  from  its  refemblance  to  a  plough  ftiare 
and  which  divides  the  two  noftrils  from  each  other  ; 
It  is  a  thin  and  flender  bone,  confifting  evidently  of  two 
plates,,  much  coiiiprelTed  together,  very  denfe,  and 
ftroh^  but  ftill  fo  thin,  as  to  be  tranfparent.  The  two 
plates  of  which  the  vomer  is  compofed,  fplit  or  part 
from  each  other  at  every  edge  of  it,  fo  as  to  form  a 
groove  on  every  fide.  i.  On  its  upper  part,  or,  as  we 
may  call  it,  its  bafe,  by  which  it  is  fixed  to  the  fkull, 
the  vomer  has  a  wide  groove,  receiving  the  projecting 
point  of  the  aethmoid  and  fphenoid  bones :  thus  it  flands 
very  firm  and  fecure,  and  capable  of  refifting  veiy 
violent  blows.  2.  Upon  its  lower  part  its  groove  is 
narrower,  and  receives  the  rifmg  line  in  the  middle  of 
the  palate-plate,  where  the  bones  meet  to  form  the  pa¬ 
late  future.  At  its  fore-part,  it  is  united  by  a  ragged 
furface,  and  by  fomething  like  a^roove  to  the  middle 
cartilage  of  the  nofe;  and,  as  the  vomer  receives  the 
other  bones  into  its  grooves,  it  is  in  a  manner,  locked  in 
on  all  fides  :  it  receives  fupport  and  flrength  from  each ; 
and  if  the  vomer  and- its  cartilage,  fhould  feem  too' 
flender  a  fupport^for’^ the  fabric  of  the  nofe,  let  it  be 
remembered,  that- they  are  all  firmly  connedted,  and 
covered  by  one  continuous  membrane,  which  is  thick 
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and  itrong,  and  that  this  is  as  a  periofteum,  or  rather  like 
a  continued  ligament,  which  increafes  greatly  the  thick- 
nefs  and  the  ftrength  of  every  one  of  thefe  thin  plates. 
The  vomer,  in  almoft  every  fubjeft,  bends  much  towards 
one  or  other  nollril,  fo  as  fometimes  to  occafion  no 
fmall  apprehenfion,  when  it  happens  to  be  firfl  obferved. 

OS  MALAE,  or  the  bone  of  the  cheek,  is  eafily 
known  and  is  a  very  unimportant  one.  It  is  that  large 
fquare  bone  which  forms  the  cheek:  it  has  four  diftind 
points,  which  anatomifts  have  chofen  to  demonftrate, 
with  a  very  fuperfluous  accuracy,  i.  The  upper  or¬ 
bitary  procefs,  Hands  higheft,  running  upwards  to 
form  part  of  the  focket,  the  outer  corner  of  the  eye, 
and  the  fharp  edge  of  the  temple.  2.  The  inferior 
orbitary  process,  which  is  juft  oppoftte  to  this,  form- 
,  ing  the  lower  part  of  the  orbit,  and  the  edge  of  the 
cheek.  3.  The  maxillary  process,  is  that  broad 
and  rough  furface,  by  which  it  is  joined  to  the  upper 
jaw-bone.  4.  Is  the  one  the  beft  entitled  to  the  name 
of  procefs,  becaufe  it  Hands  out  quite  infulated,  and 
goes  outwards  and  backwards  to  unite  with  the  temporal 
bone,  in  forming  the  zygoma  or  temporal  arch ;  it  is 
named  the  zygomatic  process.  5.  That  plate,  which 
goes  backwards  to  form  the  floor  of  the  orbit,  is  named 
the  internal  orbitary  process.;  This  bone  has  no 
holes,  except  fuch  minute  ones,  as  tranfmit  arteries, 
merely  for  the  nourifliment  of  the  bone  itfelf. 

OS  MAXILLAE  INFERIORIS.-^The  lower  jaw¬ 
bone,  is  likened  to  a  horfe  fhoe,  or  to  a  crefcent,  or  to 
the  letter  U,  though  we  need  be  under  no  anxiety  about 
refemblances,  for  a  form  fo  generally  known.  There 
is  fuch  an  infinite  complication  of  parts  furrounding 
the  jaw,  of  glands,  mufeles,  blood-yeftels,  and  nerves, 
that  it  were  endlefs  to  give^  even  the  flighteft  account 
of  thefe.  They  fhatl  be  referved  each  for  its  proper 
place,  while  I  explain  the -form  of  the  Ipwer  jaw,  in  the 
moft  Ample  and  eafy  way.  The  lower  jaw  is  divided 
into  the  chin,  viz.  the  circle  betwixt  the  two  mentaj 
.  VOL.  I.  ®  foTainiiiaj 
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foramina ;  the  bafe  extending  backward  to  the  angle  j 
and  the  upright  portion  of  the  bone. 

1.  The  fore  part,  or  chin,  is  in  a  handfome  and 
manly  face,  very  fquare  j  and  this  portion  is  marked 
out  by  this  fquarenefs,  and  by  two  fmall  holes,  one  on 
either  fide,  by  which  the  nerves  of  the  lower  jaw  come 
out  upon  the  face. 

2.  The  bafe  of  the  jaw,  is  a  ftraight  and  even  line, 
terminating  the  outline  of  the  face.  It  is  diftinftly 
traced  all  along,  from  the  firft  point  of  the  chin,  back¬ 
wards  to  the  angle  of  the  jaw.  Fractures  of  this  bone, 
are  always  more  or  lefs  tranfverfe,  and  are  eafily  known 
by  the  falling  down  of  one  part  of  this  even  line,  and 
by  feeling  the  crafiiing  bones  when  the  fallen  part  is 
raifed.  Such  fraftures  happen  from  blows  or  falls ; 
but  not  by  pulling  teeth,  for  the  fockets  of  the  teeth 
bear  but  a  fmall  proportion  to  the  reft  of  the  jaw ;  even 
in  children,  this  cannot  happen ;  for  in  them  the  teeth 
have  fliorter  roots,  and  have  no  hold  nor  dangerous 
power  over  the  jaw :  though  (as  I  have  faid)  the  fockets 
often  fuffer,  the  jaw  itfelf  never  yields. 

3.  The  angle  of  the  jaw,  is  that  comer  where  the 
bafe  of  the  jaw  ends,  where  the  bone  rifes  upwards,  at 
right  angles,  to  be  articulated  with  the  head.  This 
part  alfo,  is  eafily  felt,  and  by  it  we  judge  well  of  the 
fituation  of  veins,  arteries,  and  glands,  which  might  be 
in  danger  of  being  cut,  in  wounds  or  in  operations* 
There  are  two  procelfes  of  the  jaw,  of  particular  im¬ 
portance,  the  coronoid  or  horn-like  procefs,  for  the  in- 
fertion  of  its  ftrong  mufcles,  efpeciaily  of  the  temporal 
mufcle,  and  the  condyloid  or  hinge  procefs,  by  which 
it  is  jointed  with  the  temporal  bone. 

4.  The  CORONOID  PROCESS,  named  from  its  refem- 
blance  to  a  horn,  is,  like  the  reft  of  the  jaw-bone,  flat 
on  its  fides,  and  turned  up  with  an  acute  angle,  very 
fliarp  at  its  point,  and  when  the  bone  is  in  its  place  lying 
exaaly  under  the  zygoma,  or  temporal  arch.  The 
temporal  mufcle  runs  under  this  arch,  and  lays  hold  on 
the  coronary  procefs,  not  touching  it  on  one  point  only^ 
but  grafping  it  on  every  fide,  and  all  round.  And  the 
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procefs  is  fet  fo  far  before  the  aniculation  of  the  jaw, 
that  it  gives  the  mufcle  great  power.  This  procefs  is  fo 
defended  by  the  temporal  arch,  and  fo  covered  by  muf- 
cles,  that  it  cannot  be  felt  without. 

5.  The  CONDYLOID  PROCESS,  or  the  articulating  pro¬ 
cefs  of  the  jaw,  is  behind  this.  This  alfo  is  of  the  fame 
flat  form  with  the  reft  of  the  jaw.  The  condyle,  or 
joint  of  the  jaw-bone,  is  placed  upon  the  top  of  the 
riling  branch.  The  condyle,  or  articulating  head,  is  not 
round,  but  flat,  of  a  long  form,  and  fet  acrofs  the 
branch  of  the  jaw.  This  articulating  procefs , is  received 
into  a  long  hollow  of  the  temporal  bone,  juft  under  the 
root  of  the  zygomatic  procefs  y  fo  that  by  the  long  form 
of  the  condyles,  and  of  the  cavity  into  which  it  is  re¬ 
ceived,  this  joint  is  al  mere  hinge,  not  admitting  of 
lateral  nor  rotatory  motions,  at  leaft  of  no  wider  lateral 
motions  than  thofe  which  are  neceflary  in  grinding  the 
food;  but  the  hinge  of  the  jaw  is  a  complex  and  very 
curious  one,  which  ftiall  be  explained  in  its  proper 
place. 

6.  The  ALVEOLAR  PROCESS,  or  the  long  range  of 
fockets  for  the  teeth,  refembles  that  of  the  upper  jawn 
The  jaw,  as  the  body  grows,  is  flowly  increaling  in 
length,  and  the  teeth  are  added  in  proportion  to  the 
growth  of  the  jaws.  When  the  jaws  have  acquired  their 
full  ftze,.  the  fockets  are  completely  filled  ;  the  lips  are 
extended,  and  the  mouth  is  truly  formed.  In  the  decline 
of  life,  the  teeth  fall  out,  and  the  fockets  are  re-ab- 
forbed,  and  carried  clean  away,  as  if  they  had  never 
been;  fo  that  the  chin  projefts,  the  cheeks  become 
hollow,  and  the  lips  fall  in,  the  fureft  marks  of  old 
age. 

7.  The  SPINA  INTERNA,  or  internal  tubercle  of  the 
lower  jaw,  is  juft  behind  the.  fymphifts,  or  on  the  infide 
of  the  circle  of  the  chin.  It  gives  origin  to  mufcles 
which  move  the  tongue  and  larynx. 

The  fucceffive  changes  of  the  form  of  the  jaw  are 
worthy  of  being  mentioned  once  more ;  firft,  that  in. 
_  the  child,  the  jaw  conftfts  of  two  bones,  which  are 
joined  flightly  together  in  the  - chin.  This  joining,  or 
s  3  >  fym. 


84  OT  THE  BCfHES,  &C. 

fymphyfis,  as  it  is  called,  is  eafily  hurt,  fo  that  in  pre*- 
ternatular  labotirs  it  is,  according  to  the  common  method 
6f  pulling  by  the  chin,  always  in  danger,  and  often 
broken.  During  childhood  the  proceffes  are  blunt,  and 
lliort,  do  not  turn  upwards  with  a  bold  and  acute  angle, 
but  go  off  obliquely  from  the  body  of  the  bone.  The 
teeth  are  not  rooted,  but  flicking  fuperficially  in  the  al¬ 
veolar  procefs ;  and  another  fet  lies  under  them^  ready 
to  pu'fh  them  from  the  jaws. 

Secondly,  That  in  youth,  the  alveolar  procefs  is 
extending,  the  teeth  are  increafing  in  number..  The 
corbnoid  and  articulating  proceffes  are  growing  acute, 
and  large,  and  are  fet  off  at  right  angles  from  the  bone. 
The  teeth  are  now  firmly  rooted ;  for  the  fecond  fet  hat 
come  up  from  the  body  of  the  jaw. 

Thirdly,  In  manhood,  the  alveolar  procefs  is  flill 
more  elongated.  The  dentes  fapientias  are  added  to  the 
number  of  the  teeth ;  but  often,  by  this,  the  jaw  is 
too  full,  and  this  lafl  tooth  coming  up  from  the  back- 
mofl  point  of  the  alveolar  procefs  in  either  jaw,  it . 
fometimes  happens,  that  the  jaw  cannot  eafily  clofe ; 
the  new  tooth  gives  pain  j  it  either  corrupts,  or  it  needs 
to  be  drawn. 

Fourthly,  In  old  age,  the  jaw  once  more  falls  flat ;  it 
fhrinks  according  to  the  judgment  of  the  eye,  to  half 
its  fize ;  the  fockets  are  abforbed,  and  conveyed  away ; 
and  in  old  age  the  coronoid  procefs  rifes  at  a  more  acute 
angle  from  the  jaw  bone,  and  by  the  falling  down  of  the 
alveolar  procefs,  the  coronoid  procefs  feems  increafed 
in  length. 

HOLES. — The  holes  of  the  jaw  are  chiefly  two : 

I.  A  LARGE  HOLE  on  the  inner  fide,  and  above- the 
angle  of  the  jaw,  jufl  at  the  point  where  thefe  two 
branches,  the  condyloid  and  the  coronoid  proceffes  part. 
A  wide  groo-ve  from  above  downwards,  leads  to  the 
hole ;  and  the  hole  is,  as  it  were,  defended  by  a  fmalf 
point,  or  pike  of  bone,  rifing  up  from  its  margin. 
This  is  the  great  hole  for  admitting  the  lower 
maxillary  nerve  into  the  hollow  of  the  jaw,  where 
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k  goes  round  within  the  circle  of  the  jaw,  diftributing  its 
nerves  to  all  the  teeth.  But  at  the  point  where 
this  chief  branch  of  the  nerve  goes  ddwn  into  the  jaw, 
another  branch  of  the  nerve  goes  forward  to  the 
tongue.  And  as  nerves  make  an  impreffion  as  deep,  as 
that  of  arteries  in  a  bone,  we  find  here  two  grooves, 
firft,  one  making  the  place  of  the  great  nerve,  as.  it 
advances  towards  its  hole;  and,  fecondly,  a  fmaller 
groove,  marking  the  courfe  of  the  leffer  branch,  as  it 
leaves  the  trunk,  and  palfes  this  hole  to  go  forward  to 
the  tongue. 

Along  with  this  nerve,  the  lower  maxillary  artery, 
a  large  branch,  enters  alfo  by  the  hole ;  and  both  the 
nerve  and  the  artery,  after  having  gone  round  the  canal 
of  the  jaw,  emerge  again  upon  the  chin. 

2.  The  fecond  bole  of  the  lower  jaw  is  that  on  the 
fide  of  the  chin,  which  permits  ^the  remains  of  the 
great  nerve  and  artery  (almoft  expended  upon  the 
teeth)  to  come  out  upon  the  chin ;  it  is  named  the 
MENTAL  HCmE. 

CHAP.  V. 

OF  THE  TRUNK  J  OR,  THE  SPINE,  THORAX,  AND 
PELVIS.  .  ' 

The  fpine  is  fo  named  from  certain  projeding  points 
of  each  bone,  which,  ftanding  outwards  in  the  back, 
form  a  continued  ridge ;  and  the  appearance  of  com 
tinuity  is  fo  complete,  that  the  whole  ridge  is  named 
fpine,  which,  in  common  language,  is  fpoken  of  as  a 
fingle  bone.  This  long  line  confifts  of  twenty-four 
diftinci  bones,  named  vertebra,  from  the  Latin  vertere, 
to  turn.  They  conduQ:  the  fpinal  marrow,  fecure 
from  harm  the  whole  length  of  the  fpine,  and  fup- 
port  the  whole  weight  of  the  trunk,  head  and  arms  ; 
they  perform,  at  certain  points,  the  chief  turnings 
and  bendings  of  the  body ;  and  do  not  fuffer  undep 
the  longeft  fatigue,  or  the  greatefl  weight  which  the 
limbs  can  bear,  Hardly  can  any  thing  be  more  beau% 
03-  tiful 
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tiful  or  furprifing  than  this  mechanifm  of  the  fpine, 
where  nature  has  eftabliflied  the  mofli  oppofite  and  in- 
confident  fundtions  in  one  fet  of  bones  ;  for  thefe  bones 
are  fo  free  in  motion,  as  to  turn  continually,  yet  fo 
ftrong  as  to  fupport  the  whole  weight  of  the  body  ;  and 
fo  flexible  as  to  turn  quickly  in  all  diredions,  yet  fo 
fleady  within,  as  to  contain  and  defend  the  moft 
material  and  the  moft  delicate  part  of  the  nervous 
fyftem. 

The  vertebrae  are  arranged  according  to  the  neck, 
back,  and  loins,  and  the  number  of  pieces  correfponds 
with  the  length  of  thefe  divifions.  The  vertebrae  of 
the  LOINS  are  five  in  number,  very  large  and  ftrong, 
and  bearing  the  whole  weight  of  the  body.  Their 
proceffes  ftand  out  very  wide  and  free,  not  entangled 
with  each  other,  and  performing  tl\e  chief  motions  of 
the  trunk.  The  vertebrae  of  the  back  are  tv/elvein 
number.  They  alfo  are  big  and  ftrong,  yet  fmaller 
than  thofe  of  the  loins ;  their  proceffes  are  laid  over 
each  other  ;  each  bone  is  locked  in  with  the  next,  and 
embarraffed  by  its  connedion  ’  with  the  ribs ;  this  is 
therefore  the  fteadieft  part  of  the  fpine,  a  very  limited 
motion  only  is  allowed.  The  vertebrae  of  the  neck 
Rre  feyen  in  number  ;  they  are  more  fiitiple,  and  like 
rings  j  their  proceffes  hardly  projed ;  they  are  very 
loofe  and  free-;  and  their  motions  are  the  wideft  and 
eafieft  of  ail  the  fpine. 

The  feven  vertebrm  of  the  neck,  twelve  of  the  back, 
and  five  of  the  loins,  make  twenty-four  in  all,  which  is 
the  regular  proportion  of  the  fpine.  But  the  number 
is  fometimes  changed,  according  to  the  proportions  of 
the  body  ;  for,  where  the  loin's  are  long,  there  are  fix 
vertebrae  of  the  loins,  and  but  eleven  in  the  back  ;  ot 
the  number  of  the  pieces  in  the  back  is  fometimes  in- 
creafed  to  thirteen ;  or  the  neck,  according  as  it  is  long 
or  fhort,  fometimes  has  eight  pieces,  or  fometimes 
only  fix.  .  ■ 

General  description  of  a  vertebra.  —  The 
general  form,  proceffes,  and  parts  of  the  vertebra.,  are 
beft  exemplified  in  a  vertebra  of  the  loins  ;  for  in  it  the 
body  is  large,  the  proceffes  are  right-lined,  large,  and 
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ftrong ;  the  joint  is  complete,  and  all  its  parts  are  very 
ftrongiy  marked.  Every  vertebra  confifts  of  a  body, 
which  is  firm  for  fiipporting  the  weight  of  the  body,  and 
hollow  behind,  for  tranfmitting  the  fpinal  marrow ;  o 
two  articulating  procefles  above,  and  two  below,  by 
which  it  is  jointed  with  the  bones  which  are  above  and 
below  it ;  of  two  tranfverfe  proceffes,  which  ftand  out 
from  either  fide  of  the  bone,  to  give  hold  and  purchafe 
to  thofe  mufcles  which  turn  the  fpine  and  of  one  prc- 
cefs,  the  fpinous  procefs,  which  ftands  diredlly  back¬ 
wards  from  the  middle  of  the  bone ;  and  thefe  proceffes 
being  felt  in  difl;in6:  points  all  the  way  down  the  back, 
give  the  whole  the  appearance  of  a  ridge ;  whence  it  has 
the  name  of  fpine. 

I.  The  BODY  of  the  vertebra  is  a  large  mafs  of 
foft  and  fpongy  bone ;  it  is  circular  before,  and  flat  upon 
the  fides.  It  is  hollowed  into  the  form  of  a  crefcent 
behind,  to  give  the  fliape  of  that  tube  in  which  the  fpinal 
marrow  is  contained.  The  body  has  but  a  very  thin 
fcaly  covering  for  its  thick  and  fpongy  fubftance.  It  is 
tipped  with  a  harder  and  prominent  ring  above  and 
below,  as  a  fort  of  defence,  and  within  the  ring,  the 
body  of  the  vertebra  is  hollowed  out  into  a  fort  of  fuper- 
ficial  cup,  which  receives  the  ligamentous  fubftance  by 
which  the  two  next  vertebrae  are  joined  to  it ;  fo  that 
each  vertebra  goes  upon  a  pivot,  refembles  the  ball,  and 
focket  joints.  And  in  many  animals  it  is  diftinclly  a 
joint  of  this  kind. 

1.  The  BODY  is  the  main  part  of  the  vertebra. ta 
which  all  the  other  procefles  are  to  be  referred ;  it  is 
the  centre  of  the  fpine,  and  bears  chiefly  the  weight 
of  the  body  :  it  is  large  in  the  loins,  where  the  weight 
of  the  whole  refts  upon  it,  and  w'here  the  movements 
are  rather  free  :  it  is  fmaller  in  the  vertebrae  of  the  back, 
where  there  is  almoft  no  motion  and  lefs  weight ;  and  in 
the  vertebrae  of  the  neck,  there  is  hardly  any  body  ;  the 

•  vertebrae  being  joined  to  each  other  chiefly  by  the  articu¬ 
lating  procefles. 

2.  The  ARTICULATING  PROCESS  is  a  fmall  projeQion^ 
ftanding  out  obliquely  from  the  body  of  the  vertebra, 
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with  a  fmooth  furface,  by  which  it  is  joined  - to  the 
articulating  procefs  of  the  next  bone  ;  for  each  vertebra 
has  a  double  articulation  with  that  above  and  with  that 
below.  The  bodies  of  the  vertebrse  are  united  to  each 
other  by  a  kind  of  ligament,  which  forms  a  more  fixed, 
and  rather  an  elaftic  joining  ;  and  they  are  united  again 
by  the  articulating  procelfes,  which  makes  a  very  move- 
able  joint  of  the  common  form.  The  articulating  pro- 
cefles  are  fometimes  named  oblique  procelfes,  becaufe 
they  hand  rather  obliquely.  The  upper  ones  are 
named  the  afcending  oblique  procelfes,  and  the  two 
lower  ones  are  named  the  inferior  or  defcending  oblique 
procelfes. 

3.  The  SPINOUS  PROCESSES  are  thofe  which  projeft 
directly  backwards,  whofe  points  form  the  ridge  of  the 
back,  and  whofe  lharpnefs  gives  the  name  to  the  whole 
column.  The  body  of  each  vertebra  fends  out  two 
arms,  which,  meeting  behind,  form  an  arch  or  canal 
for  the  fpinal  marrow ;  and  from  the  middle  of  that 
arch,  and  oppofite  to  the  body,  the  fpinous  procefs 
projects.  Now  the  fpinous,.  and  the  tranfverfe  pro¬ 
celfes,  are  as  fo  many  handles  and  levers  by  which  the. 
fpine  is  to  be  moved,  which,  by  their  bignefs,  give  a 
firm  hold  to  the  mufcles,  and,  by  their  length,  give 
them  a  powerful  lever  to  work  their  elfefts  by..  The^ 
fpinous  procelfes,  then,  are  for  the  infertion  of  thefe 
mufcles  which  extend  and  raife  the  fpine. 

4.  The  TRANSVERSE  PROCESSES  Hand  out  from  the 
fides  of  the  arms  or  branches  which,  form  this  arch. 
They  Hand  out  at  right  angles,  or  tranfverfely  from  the 
body  of  the  bone;  and  they  alfo  are  as  levers,  and 
long  and  powerful  ones  for  moving  and  turning  the 
fpine.  Perhaps  their  chief  ufe  is  not  for  turning  the 
vertebrse,  for  there  is  no  provifion  for  much  of  a  late¬ 
ral  motion  in  the  lower  part  of  the  fpine,  but  the 
mufcles  which  are  implanted  into  thefe,  are  more  com¬ 
monly  ufed  in  alfifting  thofe  which  extend  and  raife  the’ 
fpine. 

Thefe,  and  all  the  procelfes,  are  more  diltindt,  pro¬ 
minent,  and  ftrong ;  more  diredl,  and  larger  in  the 
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loins,  and  more  eafily  underftood,  than  in  the  ver- 
tebrse  of  any  other  clafs.  But  this  prepares  only  for 
the  defcription  of  the  individual  vertebra,  where  we 
find  a  variety  proportioned  to  the  various  offices,  and 
to  the  degrees  of  motion  which ,  each  clafs  has  to 
perform. 

Of  the  vertebras  of  the  loins. — have  chofen 
to  reprefent  the  general  form  of  a  vertebra,  by  defcribing 
one  from  the  loins,  becaufe  of  the  dillindnefs  with  which 
all  its  parts  are  marked.  In  the  lumbar  vertebrae,  the 
perpendicular  height  of  the  body  is  ffiort,  the  interverte¬ 
bral  fubftance  is  thicker  than  in  the  other  parts  of  the 
fpine,  and  the  feveral  proceffes  ftand  off  from  each  other 
diftind:  and  clear  ;  all  which  are  provifions  for  a  freer 
motion  in  the  loins. 

The  BODY  of  a  lumbar  vertebra  is  particularly  large, 
thick,  and  fpongy,  and  its  thin  outer  plate  is  perforated 
by  many  arteries  going  inwards  to  nouriffi  this  fpongy 
fubftance  of  the  bone.  The  length  of  the  body  is  an  inch, 
and  the  interfticial  cartilage  is  nearly  as  long  ;  fo  that  the 
vertebrae  of  the  loins  prefent  to  the  eye,  looking  from 
within  the  body,  a  large,  thick,  and  maffy  column,  fit 
for  fupporting  fo  great  a  weight. 

The  SPINOUS  PROCESS  is  ffiort,  big,  and  ftrong.  It 
runs  horizontally  and  directly  backwards  from  the 
arch  of  the  fpinal  marrow.  It  is  flattened,  and  about 
an  inch  in  breadth ;  and  it  is  commonly  terminated 
by  a  lump  or  nob,  indicating  the  great  ftrength  of  the 
mufcles  which  belong  to  it,  and  the  fecure  holff  which 
they  have. 

The  transverse  PROCESS  is  alfo  ffiort,  direct,  and 
very  ftrong,  going  off  horizontally  from  the  fide  of  the 
bone,  terminated  like  the  fpinous,  by  a  knotty  point, 
where  large  mufcles  are  implanted. 

The  ARTICULATING  PROCESSES  of  the  lumbar  verte¬ 
brae  ftand  fo  diredtly  upwards  and  downwards,  that  the 
name  of  oblique  proceffes  cannot  be  applied  here. 

Of  the  vertebral  of  the  back. — ^The  character  of 
the  vertebrae  of  the  back  is  direQtly  oppofite  to  that  of 
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the  loins.  The  bodies  of  the  vertebra  are  fllll  large  to 
fupport  the  great  weight  of  the  trunk ;  but  they  are 
much  longer  than  in  the  loins,  and  their  intervertebral  ‘ 
fubftance  is  thin,  for  there  is  little  motion  here.  The 
SPINOUS  PROCESSES  in  the  vertebrae  of  the  back,  are 
very  long  and  aquiline.  They  are  broad  at  their  bafis, 
and  very  fmall  or  fpinous  at  their  further  end  ;  and  in 
place  of  ftanding  perpendicularly  out  from  the  body, 
they  are  fo  bent  down,  that  they  do  not  form  a  pro¬ 
minent  nor  unfightly  fpine,  but  are  ranged  almoft  in  a 
perpendicular  line,  that  is,  laid  over  each  other,  like 
the  fcales  of  armour,  the  one  above  touching  the  one 
below,  by  which  the  motions  of  thefe  vertebra  are  ftili 
further  abridged.  And,  laftly,  the  transverse  pro¬ 
cesses,  which  are  fhort  and  knobby,  in  place  of  {land¬ 
ing  free  and  clear  out,  like  thofe  of  the  loins,  are 
tramelled  and  reftridced  from  motion,  by  their  connec¬ 
tion  with  the  ribs ;  for  the  ribs  are  not  merely  implanted 
upon  the  bodies  of  the  dorfal  vertebrae,  but  they  are 
further  attached  firmly  by  ligaments,  and  by  a  regular 
joint  to  the  tranfverfe  procefs  of  each  vertebra.  Now 
the  rib  being  fixed  to  the  body  of  one  vertebra,  and  to 
the  tranfverfe  procefs  of  the  vertebra  below,  the 
motions  of  the  vertebras  are  much  curbed.  And  we  alfo 
get  another  mark  by  which  the  dorfal  vertebras  may 
be  known,  viz,  that  each  vertebra  bears  two  impref- 
fions  of  the  rib  which  was  joined  to  it,  one  on  the  flat 
fide  of  its  body,  and  the  other  on  the  fore  part  of  its 
tranfverfe  procefs. 

Of  thfe  vERTEBR-ffi  OF  THE  NECK. — ^The  veitebras  of 
the  neck  depart  ftill  farther  from  the  common  form. 
Their  bodies  are  flattened  on  their  fore  parts,  fo  as  to 
make  a  flat  furface  on  which  the  windpipe  and  gullet  lie 
fmooth.  The  body  is  very  fmall  in  all  the  vertebra 
of  the  neck.  In  the  uppermoft  of  the  neck  there  is 
abfolutely  no  body;  and  the  next  to  that  has  not  a 
body  of  the  regular  and  common  form.  There  is  not 
in  the  vertebras  of  the  neck,  as  in  thofe  of  the  loins,  a 
cup  or  hollow  for  receiving  the  intervertebral  fubftance, 
but  the  furfaces  pf  the  body  are  fiat  or  plain,  and  the 
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articulating  proceffes  are  oblique,  and  make  a&  it  were 
one  articulation  with  the  body ;  for  the  lower  furface 
of  the  body  being  not  hollow,  but  plain,  and  inclined 
forwards,  and  the  articulating  proceffes  being  alfo  plain, 
and  inclined  backwards,  the  two  furfaces  are  oppofed 
to  each  other,  and  the  one  prevents  the  vertebras  from 
Hiding  forwards,  -  and  the  other  prevents  it  from  Aiding 
backwards,  while  ,  a  pretty  free  and  general  motion  is 
allowed.  The  spingu^  processes  of  the  neck  are  for 
the  infertion  of  many  mufcles,  and  therefore  they  are 
fplit.  This  bifurcation  of  “the  fpinqus  procefs  is  not 
abfolutely  peculiar  to  the  cervical  vertebrae ;  for  fome- 
times,  though  rarely,  the  others  are  fo :  and  it  is  only 
in  the  middle  of  the  neck  that  even  they  are  forked  ; 
for  the  Arft  vertebra  is  a  plain  ring,  without  any 
tranfverfe  procefs,  becaufe  there  are  few  mufcles 
attached  to  it ;  and  the  laft  vertebra  of  the  neck  is 
fcarcely  bifurcated,  approaching  to  the  nature  of  the 
dorfal  vertebrae  ;  for  it  is  long  and  aquiline ;  is  depreffed 
towards  the  back,  and  is  fo  much  longer  than  the  others^ 
as  to  be  diftinguiAied  by  the  name  of  vertebra  pro- 

MINENS, 

The  TRANSVERSE  PROCESSES  of  the  neck  are  alfo  bi¬ 
furcated,  becaufe  there  are  a  great  many  fmall  mufcles 
inferted  into  them  alfo.  But  the  moft  curious  pecu¬ 
liarity  of  the  tranfverfe  proceffes  is,  that  each  of  them 
is  perforated  for  the  tranfmiffion  of  the  great  artery, 
which  is  named  VERTEBRAL  artery,  becaufe  it  paffes 
through  thefe  holes  in  the  vertebras  which  form  altoge¬ 
ther  a  bony  canal  for  the  artery.  This  artery,  which  is 
defended  with  fo  much  care,  is  one  of  the  chief  arteries 
of  the  brain,  for  there  are  two  only ;  and  often  when 
the  other,  the  carotid,  has  been  obArufted  this  continues 
to  perform  its  office. 

So  that  the  charadter  of  thefe  cervical  vertebrae  is, 
that  they  are  calculated  for  much  free  motion;  and 
the  marks  by  which  they  are  diftinguiAied  are,  that 
the  bodies  are  particularly  fmall ;  the  articulating  pro¬ 
ceffes  oblique,  with  regard  to  their  pofition,  and  almoft 
plain  on  their  furface.  The  fpinpus  procefs,  which  is 
$  -wanting 
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wanting  in  the  uppermofl  vertebras,  is  fliort  and  forked 
in  all  the  lower  ones;  the  tranfverfe  procefs  alfo  is  forked; 
and  the  tranfverfe  proceffes  of  all  the  vertebras,  except 
peiitaps  the  firft,  are  perforated  near  their  extrenaities 
with  the  large  hole  of  the  vertebral  artery. 

ATLAS  AND  DENT ATUS.  —  But  among  thefe 
vertebrae  of  the  neck,  two  are  to  be  particularly  dif- 
guilhed,  as  of  greater  importance  than  all  the  reft ; 
for  though  the  five  lower  vertebrae  of  the  neck  be 
oftified  and  fixed,  if  but  the  two  uppermofl:  remain 
free,  the  head,  and  even  the  neck,  feem  to  move  with 
perfed  eafe. 

The  firft  vertebra  is  named  atlas,  perhaps,  becanfe 
the  globe  of  the,  head  is  immediately  placed  upon 
it;  the  fecond  is  named  dentatus  or  axis,  becaufe 
it  has  an  axis  or  tooth-like  procefs  upon  which  the 
firft  turns. 

The  ATLAS-  has  not  the  complete  form  of  the  other 
vertebrae  of  the  neck,  for  its  proceffes  are  fcarcely 
diftinguifliable  :  it  has  no  body,  unlefs  its  two  articula.- 
ting  proceffes  are  to  be  reckoned  as  a  body  :  it  is  no  . 
more  than  a  fiinple  ring ;  it  has  no  fpinous  procefs ; 
and  its  tranfverfe  procefs.  is  not  forked.  The  body  is 
.entirely  wanting  4  in  its  place,  the  vertebra  has  a  flat 
furface  looking  backwards,  which  is  fmooth  and- 
polifhed  by  the  rolling  of  the  tooth-like  procefs ;  there 
is  alfo  a  fharp  point  rifing  perpendicularly  upwards 
towards  the  occipital  bone,  and  this  point  is  held  to  the 
edge  of  the  occipital  hole  by  a  ftrong  ligament.  The 
fmooth  mark  of  the  tooth-like  procefs  is  eafily  found  ; 
and  upon  either  fide  of  it,  there  projeds  a  fmall  point 
from  the  inner  circle  of  the  ring  :  thefe  two  points  have' 
a  ligament  extended  betwixt  them,  called  the  tranfverfe 
ligament,  which,  like  a  bridge,  divides  the  ring  into 
two  openings ;  one  the  fmaller,  for  lodging  the  toothi 
like  procefs,  embracing  it  clofely  ;  the  greater  opening 
is  for  the  fpinal  marrow :  the  ligament  confines  the 
tooth-like  procefs  ;  and  when  the  ligament  is  burft  by 
violence  (as  has  happened),  the  tooth-like  procefs 
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head,  no  longer  fupported  by  it,  falls  forward,  and  the 
patient  dies. 

The  ARTICULATING  PROCESS  may  be  conhdered  as 
the  body  of  this  vertebra  ;  for  it  is  at  once  the  only 
thick  part,  and  the  only  articulating  furface.  This  broad 
articulating  fubftance  is  in  the  middle  of  each  fide  of  the 
ring ;  it  has  two  fmooth  furfaces  on  each  fide,  one  look¬ 
ing  upwards,  by  which  it  is  joined  to  the  occiput ;  and 
one  looking  diredly  downwards,  by  which  it  is  joined 
to  the  fecond  vertebra  of  the  neck.  The  two  upper 
articulating  furfaces  are  oval,  and  llightly  hollow  to 
receive  the  occipital  condyles:  they  are  alfo  oblique, 
for  the  inner  margin  of  each  dips  downwards  ;  the 
outer  margin  rifes  upwards  ;  and  the  fore  end  of  each 
oval  is  turned  a  little  towards  its  fellow.  Now,  by  the 
obliquity  of  the  condyles,  and  thisobliquity  of  the  fockets 
which  receive  them,  all  rotatory  motion  is  prevented, 
-and  the  head  performs,  by  its  articulations  with  the 
firfl;  vertebra  or  atlas,  only  the  nodding  motions;  and 
when  it  rolls,  it  carries  the  firft  vertebra  along  with  it, 
moving  round  the  tooth-like  procefs  of  the  dentatus. 
The  articulation  with  the  head  is  a  hinge  jpint,  in  the 
ftrictefl  fenfe :  it  allows  of  no  other  motion  than  that 
backwards  and  forwards;  the  nodding  motions  are- 
performed  by  the  head  upon  the  atlas,,  the  rotatory: 
motions  are  performed  by  the  atlas  moving  along 
with  the  head,  turning  upon  the  tooth-like  procefs  of 
the  dentatus. 

Now  the  upper  articulating  furface  of  the  atlas  is  hol¬ 
lo  wed  to  fecure  the  articulation  with  the  head  ;  but 
the  lower  articulation,  that,  with  the  dentatus,  being 
fecured  already  by  the  tooth-like  procgfs  of  that  bone, 
no  other  property  is  required  in  the  lower  articulating 
furface  of  the  atlas,  than  that  it  Ihould  glide  with  per¬ 
fect  eafe;  for  which  purpofe,  it' is  plain  and  fmooth  ;  it 
neither  receives,  nor  is  received  into  the  dentatUs  hy 
any  hollow,  but  lies  flat  upon  the- furface  of  that  bone. 
It  is  alfo  evident,  that  fince  the  office*  of  the  atlas  is  to 
turn  along  with  the  head,  it  could  not  be  fixed  to-the 

dentatus, 
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dentatus,  m  the  common  way,  by  a  body  and  by  inter¬ 
vertebral  fubftance  ;  and  fmce  the  atlas  attached  to  the 
head  moves  along  with  it,  turning  as  upon  an  axis,  it 
muft  have  no  spinous  process  ;  for  the  projedlion  of 
a  fpinous  procefs  muft  have  prevented  its  turning  upon 
•fhe.  dentatus,  and  would  even  have  hindered,  in  fome 
degree,  the  nodding  of  the  head ;  therefore  the  atlas 
has  a  fimple  ring  behind,  and  has  only  a  fniall  knob  or 
button  where  the  fpinous  procefs  ftiould  be.  The 
TRANSVERSE  PROCESS  is  not  forked,  but  it  is  perfo¬ 
rated  with  a  large  hole  for  the  vertebral  artery ;  and 
the  artery  to  get  into  the  flcull,  makes  a  wide  turn, 
lying  flat  upon  the  bone,  by  which  there  is  a  flight  hol¬ 
low  or  imprefiion  of  the  artery,  which  makes  the  ring 
of  the  vertebra  exceedingly  thin. 

But  the  form  of  the  dentatus  beft  explains  thefe 
peculiarities  of  the  atlas,  and  this  turning  of  the  head. 

The  DENTATUS  or  AXIS,  is  fo  named  from  its 
projeding  point,  which  is  the  chief  characleriftic  of  this 
bone.  When  the  dentatus  is  placed  upright  before  us, 
we  obferve,  i.  That  it  is  moft  remarkably  conical, 
riling  all  the  way  upwards,  by  a  gradual  Hope,  to  the 
point  of  its  tooth-like  procefs.  a.  That  the  ring  of  the 
v^tebra  is  very  deep,  that  is,  very  thick  in  its  fubftance, 
and  that  the  opening  of  the  ring  for  tranfmitting'  the 
fpinal  marrow  is  of  a  triangular  form.  3.  That  its 
fpinous  procefs  is  Ihort,  thick,  and  forked  ;  and  that  it 
is  turned  much  downwards,  fo  as  not  to  interfere,  in 
any  degree,  with  the  rotation  of  the  atlas.  4.  That  its 
tooth-like  procefs,  from  which  the  bone  is  named,  is 
very  large,  about  an  inch  in  length;  very  thick,  like 
the  little  finger  4  *  that  it  is  pointed  ;  and  that  from  this 
rough  point  a  ftrong  ligament  goes  upwards,  by  which  . 
the  tooth  is  tied  to  the  great  hole  of  the*  occipital  bone.  < 
Wg  alfo  obferve  a  neck  or  collar,  or  fmaller  part,  near 
the  root  of  the  tooth-like  procefs,  where  it  is  grafped, 
by  the  ring  of  the  atlas ;  while  the  point  fwells  out  a 
little  above ;  fo  that  without  the  help  of  ligaments,  ft 
is  almoft  locked  in  its  place.  We  find  this  neck  par¬ 
ticularly 
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dcularly  fmooth ;  for  it  is  indeed  upon  this  collar  that 
the  head  continually  turns.  And,  5.  We  fee  on  either 
fide  of  this  tooth-like  procefs  a  broad  and  flat  articulat¬ 
ing  furface,  one  on  either  fide.  Thefe  articulating  fur- 
faces  are  placed  like  fhoulders ;  and  the  atlas  being 
threaded  by  the  tooth-like  procefs  of  the  dentatus,  is 
fet  flat  down  upon  the  high  fhoulders  'of  this  bone,  and 
there  it  tarns  and  performs  all  the  rotatory  motions  of 
the  head.' 

Of  the  MEDUjLLARY  TUBE,  AND  THE' PASSAGE  OF 
THE  NERVES,  — -  All  the  veitebrm  conjoined  make  a 
large  canal  of  a  triangular  or  roundifh  form,  in  which  the 
fpinal  marrow  lies,  giving  off  and  diftributing  its  nerves 
to  the  neck,  arms,  and  legs  ;  and  the  whole  courfe  of 
the  canal  is  rendered  fafe  for  the  marrow,  and  \^ery  . 
fmooth  by  lining  membranes,  the  outermofl,  of  which  is 
of  a  leather-like  flrength  and  thicknefs,  and  ferves  this 
double  purpofe ;  that  it  is  at  once  a  hollow  ligament, 
the  whole  length  of  the  fpine  upon  which  the  bones, 
are  threaded,  and  by  which  each  individual  bone  is  tied; 
and  fixed  to  the  next ;  and  it  is  alfo  a  vagina  or  fheath 
which  contains  the  fpinal  marrow,  and  which  is  bedewed 
on  its  internal  furface  with  a  thin  exudation,  keeping  the 
fheath  moift  and  foft,  and  making  the  enclofed  marrow 
lie  eafy  and  fafe. 

All  down  the  fpine,  this  fpinal  medulla  is  giving  off 
its  nerves  :  One  nerve  paffes  from  it  at  the  interflice  uf 
each  vertebra ;  fo  that  there  are  twenty-four  nerves  of 
the  fpine,  or  rather  forty-eight  nerves  5  tw'enty-fouf 
being  given  towards. each  fide;  thefe  nerves  pafseach,; 
through  an  opening  or  final]  hole  in  the  general  fheath  j 
there  they  pafs  through  the  interflice  of  each  vertebra ; 
fo  that  there  is  no  hole  in  the  bone  rei^uired,  but  the 
nerve  efcapes  by  going  under  the  articulating  prUcefs. 
This,  indeed,  is  converted  into  fomething  like  a  hole, 
when  the  two  contiguous  vertebrie  are  joined  to  each 
other.  : 

THE  INTERVERTEBRAL  SUBSTANCE.— 
The  intervertebral  fubftance  is  that  which  is  interpofed 

betwixt' 
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betwixt  the  bodies  of  two  adjoining  vertebrae,  and  which 
is  (at  leaft  in  the  loins)  nearly  equal  in  thicknefs  to 
the  back  of  the  body  of  the  vertebra  to  which  it  be¬ 
longs.  We  give  it  this  undefined  name,  becaufe  there 
is  nothing  in  the  human  fyftem  to  which  it  is  entirely 
limilar ;  for  it  is  not  ligament,  nor  is  it  cartilage,  but  it 
is  commonly  defined  to  be  fomething  of  an  interme¬ 
diate  nature :  It  is  a  foft  and  pliant  fubftance,  which  is 
curioufly  folded  and  returned  upon  itfelf,  like  a  rolled 
bandage  with  folds,  gradually  fofter  tow'ards  the  centre, 
and  with  the  rolled  edges  as  if  cut  obliquely  into  a  fort 
of  convex.  The  cut  edges  are  thus  turned  towards 
the  furface  of  the  vertebra,  to  which  each  interverte¬ 
bral  fubftance  belongs :  it  adheres  to  the  face  of  each 
vertebra,  and  it  is  confined  by  a  ftrong  ligament  all 
round :  and  this  fubftance,  though  it  ftill  keeps  its  hold 
on  each  of  the  two  vertebras  to  which  it  belongs,  though 
it  permits  no  true  motion  of  one  bone  on  another,  but 
only  by  twilling  of  its  fubftance,  yields,  neverthelefe, 
eafily  to  which  ever  fide  we  incline,  and  it  returns  in 
a  moment  to  its  place  by  a  very  pow'erful  refilience. 
This  perfefl:  elafticity  is  the  chief  character  and  virtue 
of  this  intervertebral  fubftance,  -whofe  properties  indeed, 
are  bell  explained  by  its  ufes  j  for,  in  the  bendings  of 
the  body,  it  yields  in  a  very  confiderable  degree,  and 
rifes  on  the  moment  that  the  weight  or  the  force  of  the 
mufcles  is  removed.  In  leaping,  in  Ihocks,  or  in  falls, 
its  elafticity  prevents  any  harm  to  the  fpine,  while  other 
lefs  important  joints  are  luxated  and  deftroyed.  During 
the  day,  it  is  continually  yielding  under  preffure ;  fo 
that  we  are  an  inch  taller  in  the  morning  than  at  night  j 
we  are  Ihorter  in  old  age  than  in  youth  ;  and  the  aged 
fpine  is  bended  forwards  by  the  yielding  of  this  part. 
Thefe  curious  fafts  were  firft  obferved  by  fort  of  chance, 
and  have  fince  been  afcertained  with  particular  care. 

Since  preffure,  in  length. of  years,  Ihortens  the  fore¬ 
part  of  the  column  of  the  fpine,  and  makes  the  body 
ftoop,  any  undue  inclination  to.  either  fide  will  caufe 
diftortion:  the  fubftance  yields  on  one  fide,  and  rifes 
on  the  other  j  and  at  laft  the  fame  change  happens .  io 
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the  bones  alfo,  and  the  diftortion  is  fixed,  and  not  to  be 
changed  ?  this  is  peculiarly  apt  to  happen  with  children 
whofe,  bones  are  growing,  and  whofe  griftles  and  inter¬ 
vertebral  fubftances  are  peculiarly  foft ;  fo  that  a  tumor 
on  the  head  or  jaw,  which  makes  a  boy  carry  his  head 
on  one  fide,  or  conftant  Hooping,  fuch  as  is  ufed  by  a 
girl  in  working  at  the  tambour,  or  the  carrying  of  a 
weakly  child  always  on  one  arm  by  a  negligent  or 
awkw'ard  nurfe,  will  caufe  in  time  a  fixed  incurable 
diftortion. 

We  are  now  qualified  to  underftand  the  motions  of 
the  vertebras,  and  to  trace  the  degree  of  motion  in  each 
individual  clafs.  The  degrees  of  motion  vary  with  the 
forms  of  the  vertebrae  in  each  part  of  the  fpine :  the 
motion  is  freeft  in  the  neck,  more  limited  in  the  loins, 
and  in  the  back  (the  middle  part  of  the  fpine)  fcarcely 
any  motion  is  allowed  :  the  head  performs  all  the  nod¬ 
ding  motions  upon  the  firft  vertebra  of  the  neck :  the 
firft  vertebra  of  the  neck  performs  again  all  the  quick 
and  fhort  turnings  of  the  head,  by  moving  upon  the 
dentatus :  all  the  lower  vertebrae  of  the  neck  are  alfo 
tolerably  free,  and  favour  thefe  motions  by  a  degree 
of  turning  j  and  all  the  bendings  of  the  neck  are  per¬ 
formed  by  them.  The  dorfal  vertebrae  are  the  moft 
limited  in  their  movements,  bending  chiefly  forwards  by 
the  yielding  of  their  intervertebral  lubftance.  The  ver¬ 
tebrae  of  the  loins  again  move  largely,  for  their  interver¬ 
tebral  fubftance  is  deep,  and  their  proceflTes  quite  unen¬ 
tangled  and  free.  To  perform  thefe  motions,  each  ver¬ 
tebra  has  two  diftind  joints,  as  different  in  office  as  in. 
form :  firft,  each  vertebra  is  fixed  to  thofe  above  and 
below  by  the  intervertebral  fubftance,  which  adheres  fo 
to  each,  that  there  is  no  true  motion :  there  is  no  turn¬ 
ing  of  any  one  vertebra  upon  the  next ;  but  the  elafticity 
of  the  intervertebral  fubftance  allows  the  bones  to  move 
a  little,  fo  that  there  is  a  general  twifting  and  gentle 
bending  of  the  whole  fpine.  The  fecond  joint  is  of  the 
common  nature  with  the  other  joints  of  the  body,  for 
the  articulating  procefles  are  faced  with  cartilage,  fur- 
rounded  with  a  capfule,  and  lubricated  with  a  mucus, 
von.  I..  H 
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And  I  coneeive  this  to  be  the  intention  of  the  articulat- 
ing  procefles  being  produced  to  fuch  a  length,  that 
they  may  lap  over  each  other  to  prevent  luxations  of 
the  fpine ;  and  they  muft,  of  courfe,  have  thefe  fmall 
joints,  that  they  may  yield  to  this  general  bending  of 
the  fpine. 

THORAX. 

Of  the  ribs. — The  ribs,  whofe  office  it  is  to  give 
form  to  the  thorax,  and  to  cover  and  defend  the  lungs, 
alfo  affift  in  breathing  ;  for  they  are  joined  to  the  verte¬ 
bra  by  regular  hinges,  which  allow  of  Ihort  motions, 
and  to  the  fternum  by  cartilages,  which  yield  to  the 
motion  of  the  ribs,  and  return  again  when  the  mufcles 
ceafe  to  zdi. 

Each  rib,  then,  is  charafterifed  by  thefe  material 
parts  I  a  great  length  of  bone,  at  one  end  of  which, 
there  is  a  head  for  articulation  with  the  vertebra,  and 
a  ffioulder  or  knob  for  articulation  with  its  tranfverfe 
procefs ;  at  the  other  end  there  is  a  point,  with  a  focket 
for  receiving  its  cartilage,  and  a  cartilage  joined  to  it, 
which  is  implanted  into  a  fimilar  focket  in  the  fide  of 
the  fternum,  fo  as  to  complete  the  form  of  the  cheft. 

The  ribs  are  twelve  in  number,  according  to  the 
number  of  the  vertebra  in  the  back,  of  which  feven  are 
named  true  ribs,  becaufe  their  cartilages  join  diredly 
with  the  fternum,  and  five  are  named  falfe  ribs,  be-, 
caufe  their  cartilages  are  not  feparately  nor.  direftly  im¬ 
planted  into  the  fternum  but  are  joined  one  with 
another  ;  the  cartilage  of  the  lower  rib  being  joined, 
and  loft  in  that  of  the  rib  above,  fo  that  all  the  lower 
ribs  run  into  one  greater  cartilage.  But  there  is  Hill 
another  diftinfkion,  viz.  that  the  laft  rib,  and  commonly 
alfo  the  rib  above,  is  not  at  all  implanted  in  the  fter¬ 
num,  but  is  loofely  connedted  only  with  the  mufcles  of 
the  abdomen,  whence  it  is  named  the  loofe  or  floating 
rib. 

The  ribs  are,  in  general,  of  a  flattened  form,  their 
flat  Aides  being  turned  fraooth  towards  the  lungs.  But 
this  flatnefs  of  the  rib  is  not  regular,  it  is  contorted, 
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as  if  the  foft  rib  had  been  feized  by  either  end,  and 
twifted  betwixt  the  hands :  the  meaning  of  which  isj  to 
accommodate  the  flatnefs  of  the  rib  to  the  form  which 
the  thorax  affumes  in  all  its  degrees  of  elevation ;  for 
when  the  rib  rifes,  and  during  its  riling  through  all  the 
degrees  of  elevation,  it  ftill  keeps  its  flat  fide  towards 
the  lungs.  Though  of  a  flattened  form,  the  rib  is  a 
little  rounded  at  its  upper  edge,  is  fliarp  and  cutting  at 
its  lower  edge ;  and  its  lower  edge  feems  double ;  for 
there  is  a  groove  made  there  by  the  intercoftal  artery 
and  nerve.  They  are  named  intercoftal,  from  lying  be¬ 
twixt  the  ribs,  the  artery  being  rather  within  the  rib, 
is  defended  in  fome  degree  by  its  groove,  the  lip  of 
which  forms  the  lower  edge  of  the  rib,  but  ftill  this 
artery  is  not  without  reach  of  the  knife,  in  fome  furgical 
operations;  we  are  careful,  therefore,  to  mark,  that  it 
runs  on  the  lower  edge  of  the  rib,  and  is  of  the  fize  of 
a  crow-quill ;  and  that,  if  it  be  wounded,  it  will  bleed 
largely,  from  its  nearnefs  to  the  greateft  artery  of  the 
body ;  that  it  is  eafily  fhunned,  by  keeping  the  knife 
nearer  to  the  rib  below. 

On  each  rib  we  find  the  following  parts:  i.  The 
HEAD,  or  round  knob  by  which  it  is  joined  to  the  fpine. 
The  head  of  each  rib  has  indeed  but  a  fmall  articulating 
furface ;  but  that  fmooth  furface  is  double,  or  looks 
two  ways.  For  the  head  of  the  rib  is  not  implanted 
into  the  fide  of  one  vertebra,  it  is  rather  implant'ed-  inttF' 
the  interftice  betwixt  two  vertebra,  the  headi  tbiiQ^^^ 
both  vertebra ;  each  vertebra  bears  the  mark 
ribs,  one  above,  and  one  below.  The  mark  of  the,  rife 
is  on  the  edge  of  either  vertebra,  and  the  focket  may  fee - 
faid  to  lie  in  the  intervertebral  fubftance  betwixt  them. 

a.  The  NECK  of  the  rib  is  a  fmaller  part,  immediately 
before  the  head.  Here  the  rib  is  particularly  fmall  and 
round. 

3.  About  an  inch  from  the  head,  there  is  a  fecond 
rifing,  or  bump,  the  articulating  furfa.ce  by  which  it 
touches  and  turns  upon  the  tranfverfe  procels.  Thefe 
two  articulations  have  each  a  diftincl  capfule  or  bag, 
each  is  a  very  regular  joint,  and  the  degree  of  motions 
HZ  of 
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of  the  rib,  and  dlreflion  in  which  it  moves,  may  be 
ealily  calculated,  from  the  manner  in  which  it  is  jointed 
with  the  fpine  ;  for  the  two  articulating  furfaces  of  the 
rib  are  on  its  back  part ;  the  back  of  the  rib  is  fimply 
laid  upr  n  the  fide  of  the  fpine  ;  the  joints  with  the 
body  of  the  vertebrae,  and  with  its  tranfverfe  procefs, 
are  in  or  e  line,  and  form  as  if  but  one  joint,  fo  that  the 
rib  beii  g  fixed  obliquely,  and  at  one  end  only,  that  end 
continues  firm,  except  in  turning  upon  its  axis;  the 
tw'o  heads  roll  upon  the  body  of  the  vertebrae,  and  upon 
the  tranfverfe  procefs  ;  and  fo  its  upper  end  continues 
fixed,  while  its  low^er  end  rifes  or  falls  ;  and  as  the 
motion  is  in  a  circle,  the  head  being  the  central  point, 
moves  but  little,  while  the  lower  end  of  the  rib  has  the 
wideft:  range. 

4.  Juft  above  the  fecond  articulating  furface,  there 

is  a  third  tubercle,  which  has  nothing  to  do  .with  the 
joints,  but  is  intended^  qi.ej'e^y  fof?  tjje  attachment  of  the 
ligaments  and  m.ufd^§  fr^sfm  th^  which  fufpend 

and  move  the  rib.  /Q'  ^  ^  ^ 

5.  The  angle the^b  ^i^t^n'ihentioned,  being 

a  common  mark|Sr  furgical  operatbns. 

There  is  a  fiatnefsj^  t^g^ir^  behind,  forming  the 
breadth  of  the  bd.^  ;  t^^iatfphe^/y^here  this  flatnefs 
begins  to  turn  into  rpuff^^s^^’  the  cheft  is  formed 
hv  the  angles  of  tf^U]gib|;.gA:j^fh/rib  is  round  in  the 
place  of  its  head,  neck>..^nd  Jubercles  ;  it  grows  flat¬ 
ter  a  little,  as  it  approaches  -  the  angle  ;  but  it  is  not 
completely  flattened  till  it  has  turned  the  angle  which 
is  the  proper  boundary  betwixt  the  round  and  the  fiat 
parts  of  the  rib.  This  anatomy  of  the  ribs  is  fufficiently 
fiinple,  but  it  is  not  equally  eafy  to  obferve  how  it  bears, 
on  the  pradlice  of  furgery.  It  is  in  fome  degree  ufeful' 
in  the  more  advanced  parts  of  anatomy,  to  remember; 
the  names,  and  it  is  iieceflTary,  even  in  fpeaking  the  com¬ 
mon  language  of  furgeons,  to  know  thefe  parts,  viz. 
the  head  of  the  rib  ;  the  tubercle,  or  fecond  articu¬ 
lating  furface ;  the  angle,  or  turning  forward  of  the  rib ; 
the  upper  round,  and  the  lower  flat  edge  ;  and  efpe* 
daily  to  remember  the  place  and  the  dang^s  of  the 

inter* 
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intercoftal  artery.  It  is,  however,  more  important  to 
coniider  the  connections  of  parts,  as  the  feat  of  the 
artery,  tlie  manner  in  which  the  ribs  are  lined  with  the 
pleura,  and  their  nearnefe  to  the  furface  of  the  lungs. 
There  are  fome  peculiariries  in  individual  ribs,  the  chief, 
of  which  are  thefe  :  the  fize  or  length  of  the  ribs  gradu¬ 
ally  decreafes  from  the  firfl;  to  the  laft,  the  firft  being  ex¬ 
ceedingly  Ihort  and  circular,  the  lower  ones  longer,  and 
almpft  right  lined  ;  fo  that  the  thorax  is  altogether  of  a 
conical  fliape,  the  upper  opening  fo  fmall,  as  juft  to  per¬ 
mit  the  trachea,  cefophagus,  and  great  veflels  to  pafs  ; 
the  lower  opening  fo  large,  that  it  equals  the  diameter 
of  the  abdomen :  the .  firft  rib  is  confequently  very 
Ihort;  it  is  thick,  ftrong,  and  of  a  flattened  form  ;  of 
which  flatnefs  one  face  looks  upwards,  and  another 
downv/ards,  and  the  great  axillary  artery  and  vein  lie 
upon  its  flat  upper  furface.  It  is  alfo  particularly  cir¬ 
cular,  making  more  than  half  a  circle  from  its  head  to 
the  extremity  where  it  joins  the  fternum  ;  it  has,  of 
courfe,  no  angle,  and  wants  the  diftorted  twilling  of 
the  other  ribs :  the  fecond  rib  is  alfo  round,  like  the 
firft  rib.  The  eleventh  and  .  twelfth,  or  the  floating 
ribs,  are  exceedingly  fmall  and  delicate,  and  their  car¬ 
tilage  terminates  in  an  acute  point,  unconneded,  with 
the  fternum ;  and  laftly,  the  heads  of  the  firft,  and  of 
the  eleventh  and  twelfth  ribs,  are  rounder  than  any  of 
the  others  ;  for  thefe  three  have  their  heads  implanted 
into  the  flat  fide  of  one  vertebra  -only,  while  all  the 
others  have  theirs  implanted  betwixt  the  bodies  of  two 
vertebrse. 

The  cartilages  of  the  ribs  complete  the  form  of  the 
thorax,  and  form  all  the  lunated  edge  of  that  cavity  ; 
and  it.  is  .  from  this  cartilaginous  circle  that  the  great 
mufcle  of  the  diaphragm  has  its  chief  origin,  forming  the 
partition  betwixt  the  thorax  and.  the  abdomen.  The 
farther  end  of  each  rib  fwells  out  thick  and  fpongy,  and 
has  a  fmall  focket  for  lodging  the  cartilage  ;  for  thefe 
cartilages  are  not  joined  like  the  intervertebral  fubftances 
with  their  bones  ;  but  there  is  a  fort  of  joint  very 
little  moveable  indeed,  but  ftill  having  a  rude  focket, 
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and  a  ftrong  capfular  ligament,  and  being  capable 
of  luxation  by  falls  and  blows  ;  and  the  implanta- 
tions  into  the  fternum  are  evidently  by  fair  round 
fockets,  which  are  eafily  diftinguifhed  upon  the  two 
edges  of  that  bone.  Thefe  cartilages  may  be  enume- 
rated  thus.  The  cartilages  of  the  firft  and  fecond  ribs 
defcend  to  touch  the  fternum.  The  cartilage  of  the 
third  rib  is  diredl.  The  cartilages  of  the  fourth,  fifth, 
and  fixth  ribs  rife  upwards,  in  proportion  to  their 
diftance  from  this  central  one.  The  firft  five  ribs 
have  independent  cartilages ;  the  eighth,  ninth,  and 
tenth  ribs  run  their  cartilages  into  the  cartilage  of 
the  feventh  rib  ;  and  the  eleventh  and  twelfth  ribs 
have  their  cartilages  fmall,  unconnefted,  and  floating 
loofe. 

By  the  motion  of  the  ribs,  the  thorax  is  alternately 
dilated  and  diminiflied  in  capacity,  the  lungs  thereby 
having  their  play.  A  rib  two  motions,  i.  Its 
fternal  end  rifes  and  falls,  the  centre  of  motion  being  in 
the  articulation  with  the  fpine.  2.  It  moves  on  its  own 
axis  ;  a  line  drawn  through  the  two  extremities  is  the 
centre  of  this  motion.  The  former  motion  enlarges  and 
diminifhes  the  diameter  of  the  thorax,  from  the  fpine 
to  the  fternum,  this  enlarges  the  lateral  diameter  of  the 
thorax. 

The  sternum. — ^The  fternum,  is  that  long  and 
fquared  bone,  which  lies  on  the  fore  part  of  the  breaft 
over  the  heart,  and  which  being  joined  by  the  cartilages 
of  the  ribs,  completes  the  cavity  of  cheft ;  it  is  for 
completing  the  thorax,  and  defending  the  heart,  for  a 
medium  of  attachment  to  the  ribs,  and  for  a  fulcrum 
or  point,  on  which  the  clavicles  may  roll. 

We  find  the  fternum  confifting  in  the  child  of  eight 
diftin£t  pieces,  which  run  together  in  the  progrefs  of 
life,  and  which  in  old  age,  are  firmly  united  into  one  j 
but  in  all  the  middle  ftage  of  life,  we  find  three  pieces 
in  the  fternum,  two  of  which  are  properly  bone,  the 
third  remains  a  cartilage  till  very  late  in  life,  and  is 
named  the  enfiform  cartilage,  from  its  fword  like 
point. 
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It  is  found  to  have  eight  pieces,  even  in  the  child 
of  fix  years  old  ;  foine  years  after,  it  has  but  five  or 
fix  ;  at  lafl;  but  two  only  ;  and  the  falient  white  lines, 
which  traverfe  the  bone,  mark  where  the  intermediate 
cartilages  have  once  been. 

1.  The  upper  piece  of  the  ftemum,  is  very  large, 
roundifh,  or  rather  triangular,  refembling  the  form  of 
the  heart  on  playing-cards :  it  is  about  two  inches  in 
length,  and  an  inch  and  a  half  in  breadth  ;  and  thefe 
marks  are  eafily  obferved.  The  apex,  or  point  of  the 
triangle,  is  pointed  downwards,  to-  meet  the  fecond 
bone  of  the  ftemum.  The  base  of  the  triangle, 
which  is  uppermoft,  towards  the  root  of  the  throat 
feems  a  little  hollowed,  for  the  trachea  palling  behind 
it.  On  each  upper  comer,  it  has  a  large  articulating 
hollow,  into  which  the  ends  of  the  collar  bones  are 
received ;  (for  this  bone  is  the  fteady  fulcrum  upon 
which  they  roll).  A  little  lower  than  this,  and  upon  its 
fide  is  the  focket  for  receiving  the  Ihort  cartilage  of  the, 
firft  rib ;  and  the  fecond  rib  is  implanted  in  the  inter- 
ftice  betwixt  the  firft  and  fecond  bone  of  the  ftemum  ; 
fo  that  one  half  of  the  focket  for  its  cartilage  is  found 
in  the  lower  part  of  this  bone,  and  the  other  half,  in  the 
upper  end  of  the  next. 

2.  The  fecond  piece  of  the  ftemum,  is  of  a  fquared 
form,  very  long  and  flat,  and  corapofing  the  chief 
length  of  the  ftemum  ;  for  the  firft  piece  receives  only 
the  cartilage  of  the  firft  rib,  and  one  half  of  the 
fecond ;  but  this  long  piece  receives,  on  each  fide 
or  edge  of  it,  the  cartilages  of  eight  ribs  ;  but  as  three 
of  the  lower  cartilages  are  run  into  one,  there  are  but 
five  fockets  or  marks.  The  fockets  for  I'eceiving  the 
cartilages  of  the  ribs,  are  on  the  edges  of  the  fter- 
num  ;  they  are  very  deep  in  the  firm  fubftance  of  the 
bone,  and  large  enough  to  receive  the  point  of  the 
finger  with  eafe:  and  whoever  compares  the  fize  and 
deepnefs  of  thefe  fockets,  with  the  round  heads  of  the 
cartilages  which  enter  into  them,  will  no  more  doubt  of 
diftind  joints  here,  than  of  the  diftinfl:  articulation  of 
the  vertebrse  with  each  other. 

H  4 


This 


i04  OP  THE  TRUNK. 

3.  This  is,  in  truth,  the  whole  of  the  bony  flernum  ; 
and  what  is  reckoned  the  third  piece,  is  a  cartilage 
merely,  and  continues  fo,  down  fo  extreme  old  age. 
This  cartilage  which  ekes  out,  and  lengthens  the  fter- 
num,  and  which  is  pointed  like  a  fword,  is  thence 
named  cartilago  mucronata,  the  pointed  cartilage, 
or  CARTILAGO  ENSiFORMis,  or  ixPHoiDEs,  the  fword. 
like  cartilage.  This  cartilaginous  point  extending  down- 
w'ards  over  the  belly,  gives  a  fure  origin  and  greater 
power  to  the  mufcles  of  the  abdomen,  and  that  with¬ 
out  embarraffing  the  motions  of  the  body  j  but  this 
cartilage,  which  is  commonly  Ihort  and  fingle  pointed, 
is  fometimes  forked,  fometimes  bent  inwards,  fo  (it 
has  been  thought),  as  to  occafion  ficknefs  and  pain ; 
and  once  was  produced  to  fuch  a  length,  as  to  reach 
the  navel,  and  oflified  at  the  fame  time,  fo  as  to  hinder 
the  bending  of  the  body,  and  occafion  much  diftrefs. 

The  fternum  and  the  ribs,  and  all  the  cheft  ftand  fo 
much  expofed,  that  did  we  not  naturally  guard  them 
with  the  hands,  fradhures  muft  be  very  frequent,  but  in-, 
deed  when  they  are  broken,  and  beaten  in,  they  hurt 
the  heart  or  lungs,  and  not  unfrequently  the  moft 
dreadful  confequences  enfue,  I  have  already  explained 
that  this  clafs  of  bones,  defending  the  moft  noble  vifcm 
(next  to  the  brain),  the  injuries  are  almoft  as  fatal, 
as  injuries  of  the  brain  ;  often  by  a  w'heel  pafling  over 
the  body,  the  fternum  is  broken,  its  pieces  prefs  inwards 
upon  the  heart,  which  is  fometimes  burft ;  but  more 
commonly  the  patients  die  a  flow  and  miferable  death ; 
for  the  inflammation,  which,  begins  in  the  place  of  the 
wound,  is  extended  to  the  lungs,  is  propagated  ftill 
onwards  to  the  heart,,  and  the  heart  being  once  inflamed 
there  comes  anxiety,  opprefiion,  faintings  and  palpita^ 
tions  ;  anxious  breathing,  quick  and  interrupted  pulfe ; 
ftill  more  frequent  faintings,  and  then  death,  d'he  ribs 
cover  more  properly  the  lungs,  where  the  wound  or 
inflammation  is  not  always  fatal  ;  for  the  wound  by  the 
point  of  the  rib,  is  no  deeper  than  juft  to  pundlure  the 
lungs;  but  through  this  fmall  w'ound  on  their  furface, 
the  lungs  breathe  out  their  air  into  the  cavity  of  the 

^  cheft, 


OF  THE  TRUNK. 


105 

cheft,  and  at  laft  it  efcapes  under  the  cellular  fubftance  of 
fkin  ;  the  man  is  blown  up  to  a  prodigious  degree,  with 
continually  encrealing  anxiety,  the  breathing  more 
and  more  interrupted,  and  w:here  he  not  affifted,  he 
would  die. 

PELVIS. 

To  give  a  fteady  bearing  to  the  trunk,  and  to  con- 
neft  it  with  the  lower  extremities,  by  a  fure  and  firm 
joining,  the  pelvis  is  interpofed,  which  is  a  circle  of 
large  and  firm  bones,  handing  as  an  arch  betwixt  the 
lower  extremities  and  the  trunk.  Its  arch  is  wide 
and  ftrong,  fo  as  to  give  a  firm  bearing  to  the  body  ; 
its  individual  bones  are  large,  fo  as  to  give  a  deep 
and  fure  focket  for  the  implantation  of  the  thigh  bone  j 
its  motions  are  free  and  large,  bearing  the  trunk  above 
and  rolling  upon  the  thigh  bones  below ;  and  it  is  fo 
truly  the  centre  of  all  the  great  motions  of  the  body, 
that  when  we  believe  the  motion  to  be  in  the  higher 
parts  of  the  fpine,  it  is  either  the  laft  vertebra  of  the 
loins  bending  upon  the  top  of  the  pelvis,  or  the  pelvis 
itfelf  rolling  upon  the  head  of  the  thigh  bones. 

The  PELVIS  is  named  partly,  perhaps,  from  its  refem- 
bling  a  bafin  in  its  form  ;  or  perhaps,  from  its  office  of 
containing  the  urinary  bladder,  rectum,  vagina,  and 
womb  ;  it  confifts,  in  the  child,  of  many  pieces,  but 
in  the  adult,  it  is  formed  of  four  large  bones,  of  the 
os  facrum  behind,  the*ofla  innominata  on  either  fide, 
and  the  os  coccygis  below.  . 

Os  SACRUM,  The  names  os  facrum,  os  bafilare,  &c. 
feem  to  relate  rather  to  its  greater  fize,  than  to  its  ever 
having  been  offered  in  facrifice.  This  bone,  with  its 
appendix,  the  os  coccygis,  is  called  the  falfe  fpine,  or 
the  column  of  the  falfe  vertebrae  ;  authors  making  this 
diftindtion,  that  the  true  vertebrm  are  thofe  of  the 
back,  neck,  and  loins,  a  column  which  grows  gradually 
fmaller  upwards  ,  the  falfe  vertebrse  are  thole  of  the 
facrum  and  coccyx,  which  are  conical,  with  the  apex 
or  point  downwards,  and  the  bafe,  viz.  the  top  of  the 
facrum,  turned  upwards  to  meet  the  true  fpine. 
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The  bones  of  which  the  facrum  is  compofed,  had 
originally  the  form  of  diftinft  fmall  vertebras.  Thefe 
diftindions  are  loft  in  the  adult,  or  are  recollefled  only 
by  the  marks  of  former  lines,  for  the  original  vertebras, 
are  now  united  into  one  large  and  firm  bone,  which  is 
named  the  column  of  falfe  vertebrae  ;  becaufe,  having 
no  motion,  it  wants  the  chief  character  and  ufe  of  the 
true  ones. 

We  can  recognize  the  original  vertebrae,  even  in  the 
adult  bone,  for  we  find  ,  it  regularly  perforated  with 
holes,  for  the  tranfmiffion  of  the  fpinal  nerves  ;  we 
find  thefe  holes  regularly  difpofed  in  pairs  ;  we  fee  a 
diftinft  white  and  rifing  line  which  croffes  the  bone, 
in  the  interftice  of  each  of  the  original  vertebrae,  and 
marks  the  place  where  the  cartilage  once  was  ;  and 
by  thefe  lines  being  five  in  number,  with  five  pairs  of 
holes,  we  know  this  bone  to  have  confifted  once  of 
five  pieces,  which  are  now  joined  into  one.  The  re¬ 
mains  of  former  procefles  can  alfo  be  diftinguiflied,  and 
the  back  of  the  bone  is  rough  and  irregular  from  the; 
old  fpines. 

The  os  facrum  thus  compofed,  is  among  the  lighteft 
bones  of  the  human  body,  with  the  moft  fpongy  fub- 
ftance,  the  thinneft  tables,  the  moft  eafily  broken,  and 
its  injuries  of  the  moft  formidable  nature  ;  but  then  it 
is  a  bone  the  beft  cemented,  and  confirmed  by  ftrong 
ligaments,  and  the  beft  covered  by  thick  and  cufhion- 
like  mufcles.  The  os  facrum  i^  of  a  triangular  fhape ; 
the  bafe  of  the  triangle  turned  upwards  to  receive  the 
fpine  ;  its  inner  furface  is  fmooth,  to  permit  the  head  of 
the  child  in  labour  to  glide  eafily  along,  and  its  outer 
furface  is  irregular  and  rough,  with  the  fpines  of  former 
vertebrae,  giving  rife  to  the  great  glutei  mufcles,  (which 
form  the  contour  of  the  hip),  and  to  all  the  ftrongeft 
mufcles  of  the  back  and  loins. 

It  has  in  it  a  triangular  cavity  under  the  arch  of  its 
fpinous  proceffes  ;  which  cavity  is  continued  from  the 
canal  in  the  vertebrae  of  the  fpine ;  and  this  cavity  of 
the  facrum  contains  the  continuation  and  the  end  of 
the  fpinal  marrow,  which  being  in  this  place  divided 
into  a  great  many  thread-like  nerves,  has  altogether' 
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the  form  of  a  horfes  tail,  and  is  therefore  named  cauda 
equina. 

From  this  triangular  cavity,  the  nerves  of  the  cauda 
equina  go  out  by  the  five  great  holes  on  the  fore  part 
of  the  facrum,  holes,  large  enough  to  receive  the  point 
of  the  finger  ;  the  three  firfl;  nerves  of  the  facrum, 
joining  with  the  lafl;  nerve  of  the  loins,  form  the 
facrofciatic  nerve,  the  largeft  in  the  body,  which 
goes  downward  to  the  leg,  while  the  two  lower  nerves 
of  the  facrum  fupply  the  contents  of  the  pelva 
alone. 

The  back  of  the  facrum  is  alfo  perforated  with  holes, 
whofe  fize  is  nearly  equal  to  thofe  on  its  fore  part,  but 
whofe  ufes  are  not  fo  diftin&ly  known  ;  for  the  fmall 
nerves  which  pafs  outwards  by  them  to  the  mufcles  of 
the  loins  or  hips,  are  in  no  degree  proportioned  to  the 
fize  of  the  holes. 

All  the  edges  of  this  triangle  form  articulating  points, 
by  which  it  is  joined  to  other  bones.  The  bafe,  or 
upper  part  of  the  facrum,  receives  the  laft  vertebra  of 
the  loins  on  a  large  broad  furface,  which  makes  a  very 
moveable  joint  ;  and  indeed,  the  joining  of  the  laft  true 
vertebra,  with  the  top  of  the  facrum,  is  a  point  where 
there  is  more  motion  than  in  the  higher  parts  of  the 
fpine.  The  apex  or  point  of  the  facrum,  has  the  os 
coccygis  joined  to  it ;  which  joining,  is  moveable  till  the 
age  of  twenty  in  men,  and  till  the  age  of  forty-five  in 
women  ;  and  the  meaning  of  its  continuing  longer 
moveable  in  women,  is  very  plain,  fince  we  diftindly 
feel  the  lower  point  of  the  coccyx  in  women,  yielding 
in  the  time  of  labour,  fo  as  to  enlarge  greatly  the  lower 
opening  of  the  pelvis.  The  fides  of  the  os  facrum 
form  a  broad,  rough,  and  deeply  indented  furface, 
which  receives  the  like  rough  furface  of  the  haunch 
]x>nes  ;  and  here  the  furfaces  are  fo  rough,  and  the  car¬ 
tilage  fo  thin,  that  it  refembles  more  nearly  a  future  ; 
and  by  the  help  of  the  ftrong  ligaments,  and  of  the 
large  mufcles  which  arife  in  common  from  either  bone, 
makes  a  joining  abfolutely  immoveable,  except  by  fuch 
violent  force  as  is  in  the  end  fatal. 
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Thus  the  original  ftate  of  this  bone  is  eafily  recog. 
nifed  and  traced  by  many  marks  ;  it  hands  in  a  confpi- 
cuous  place  of  the  pelvis,  and  its  chief  office  is  to  fup- 
port  the  trunk,  to  which  we  may  add,  that  it  defends 
the  cauda  equina,  tranfmits  its  great  nerves,  forms 
chiefly  the  cavity  of  the  pelvis  j  and  that  it  is  along  the 
hollow  of  this  bone  that  the  accoucheur  calculates  the 
progrefs  of  the  child’s  head  in  labour. 

The  os  coccYGis,  fo  nam.ed  from  its  refemblance  to 
the  beak  of  a  cuckow,  is  a  fmall  appendage  to  the 
point  of  the  facrum,  terminating  this  inverted  column 
with  an  acute  point,  and  found  in  very  different  con¬ 
ditions  in  the  feveral  ftages  of  life.  In  the  child  it  is 
merely  cartilage,  and  we  can  find  no  point  of  bone; 
during  youth  it  is  offifying  into  diflind  bones,  which 
continue  moveable  upon  each  other,  till  manhood ;  then 
the  feparate  bones  gradually  unite  with  each  other, 
fo  as  to  form  one  conical  bone,  with  bulgings  and 
marks  of  the  pieces  of  which  it  was  originally  com- 
pofed  ;  but  ftill  the  laft  bone  continues  to  move  upon  the 
joint  of  the  facrum,  till  in  advanced  years,  it  is  at  laft 
firmly  united,  later  in  women  than  in  men,  with  whom 
it  is  often  fixed  at  twenty  or.twenty-five.  It  is  not  like 
the  os  facrum,  flat,  but  of  a  roundifh  form,  convex 


without,  and  concave  inwards,  forming  with  the 
facrum,  the  loweft  part  of  the  pelvis  behind.  It  has  no 
holes  like  the  facrum,  has  no  communication  with  the 
fpinal  canal,  and  tranfmits  no  nerves,  but  points  fore¬ 
wards  to  iupport  the  lower  part  of  the  redum;  thus,  T 
contrads  the  lower  opening  of  the  pelvis,  fo  as  to  fup-' 
port  effedually  the  redum,  bladder,  and  womb,  and 
yet  continues  fo  moveable  in  women,  as  to  recede  in 
time  of  labour,  allowing  the  head  to  pafs. 

The  OSSA  iNNOMiNATA — Are  the  two  great  irre-. 
gular  bones,  forming  the  fides  of  the  pelvis  which  have  / 
a  form  fo  difficult  to  explain  by  one  name,  that  they 
are  called  offa  innominata,  the  namelefs  bones.  But 
thefe  bones  having  been  in  the  child,  formed  in  diftind 
and  feparate  pieces  ;  thefe  pieces  retain  their  original 
names,  though  united  into  one  great  bone  :  we  con¬ 
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to  explain  them  as  diftinQ:  bones,  by  the  names  of  os 
ilium,  os  ifchium,  and  os  pubis.  The  os  ilium,  the 
haunch-bone,  is  that  broad  and  expanded  bone  on  which 
lie  the  ftrong  mufcles  of  the  thigh,  and  which  forms  the 
rounding  of  the  haunch.  The  os  ischium,  the  hip¬ 
bone,  the  lowed  point  of  the  pelvis,  that  on  which 
we  reft  in  fitting.  The  os  pubis,  or  (hare-bone, 
on  which  the  private  parts  are  placed.  All  thefe 
bones  are  divided  in  the  child  ;  they  are  united  in  the 
very  centre  of  the  focket  for  the  thigh-bone  j  and  we 
find  in  the  child  a  thick  cartilage  in  the  centre  of  the 
focket,  and  a  prominent  ridge  of  bone  in  the  adult ; 
which  ridge,  far  from  incommoding  the  articulation  with 
the  thigh-bone,  gives  a  firmer  hold  to  the  cartilage  which 
lines  that  cavity,  and  is  the  point  into  which  a  ftrong 
ligament  from  the  head  of  the  thigh-bone  is  implanted. 

The  os  ILIUM,  or  haunch-bone,  is  named  from  its 
forming  the  flank.  It  is  the  largeft  part  of  the  os  in-  ^ 
nominatum.  It  rifes  upwards  from  the  pelvis  in  a 
broad  expanded  wing,  which  forms  the  lower  part  of 
the  cavity  of  the  abdomen,  and  fupports  the  chief 
weight  of  the  impregnated  womb  (for  the  womb  com¬ 
monly  inclines  to  one  fide).  The  os  ilium  js  covered 
with  the  great  mufcles  that  move  the  thighs,  and  to  its 
edge  are  fixed  thofe  broad  flat  mufcles  which  form  the 
walls  of  the  abdomen.  This  flat  upper  part  is  named 
the  ALA,  or  WING,  while  the  lower,  or  rounder  part, 
is  named  the  body  of  the  bone,  where  it  enters  into  the 
focket,  and  meets  the  other  bones. 

The  ALA,  or  fiat  expanded  wing,  has  many  parts 
which  muft  be  well  remembered,  to  underftand  the 
mufcles  which  arife  from  them.  i.  The  whole  circle  of 
this  wing  is  tipt  with  a  ridge  of  firmer  bone,  which  en¬ 
circles  the  whole.  I'his  is  a  circular  cartilage  in  the 
child,  diftinct  from  the  bone,  and  is  oflified  and  fixed 
only  at  riper  years.  All  this  ridgy  circle  is  called  the 
fpine,  and  is  the  origin  for  the  lower  oblique  and  tranf- 
verfe  mufcles  of  the  abdomen.  2.  The  two  ends  of  this 
fpine  are  abrupt,  and  the  points  formed  upon  it  are  con- 
fequently  named  fpinous  proceflTes,  of  which  there  are 
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two  at  its  fore  and  two  at  its  back  end.  The  two  pos¬ 
terior  SPINOUS  PROCESSES  are  clofe  by  each  other, 
and  are  merely  two  rough  projefting  points  near  the 
rough  furface,  by  which  the  os  ilium  is  joined  to  the 
os  facrum  ;  they  jut  out  behind  the  articulation,  to 
make  it  firm  and  fure;  and  their  chief  ufes  feem  to 
be  the  giving  a  firm  hold  to  the  ftrong  ligaments  which 
bind  this  joint.  3.  The  two  anterior  fpinous  proceffes 
are  more  diftind,  and  more  important  marks  for  the 
ANTERIOR  SUPERIOR  SPINOUS  PROCESS,  is  the  abrupt 
ending  of  the  fpine,  or  circle  of  the  ilium,  with  a  fwel- 
Jing,  out  from  which  jutting  point  the  fartorius  mufcle 
the  longeft,  and  amongft  the  moft  beautiful  in  the  human 
body,  goes  obliquely  acrofs  the  thigh,  like  a  ftrap, 
down  to  the  knee  ;  another,  which  is  called  the  tenfor 
vagina  femoris,  alfo  arifes  here  ;  and  from  this  point 
departs  the  ligament,  which  paffing  from  the  os  ilium 
to  the  pubis,  or  fore  point  of  the  pelvis,  is  called  the 
ligament  of  the  thigh  5  how  necefiary  it  is  to  mark  this 
point,  may  be  eafily  deduced,  from  knowing  that  it  is 
finder  the  arch  of  this  femoral  ligament  that  the  great 
artery  pafles  down  to  the  thigh,  and  that  the  femoral 
hernia  is  formed.  The  lower  interior  fpinous  pro- 
cefs  is  a  fmall  bump,  or  little  fwelling,  about  an  inch 
under  the  firft  one,  which  gives  rife  to  the  re^lus  femoris 
mufcle,  or  ftraight  mufcles  of  the  thigh,  which  lies  along 
its  fore  part. 

The  back,  or  dorsum  of  the  os  ilium,  is  covered  with 
the  two  great  glutssi  mufcles ;  and  the  costa,  as  it  is 
abfurdly  called,  or  the  inner  concave  furface,  gives  rife 
to  the  internal  iliac  mufcle. 

This  bone  (the  os  ilium)  has  a  broad  rough  furface, 
by  which  it  is  connected  with  the  os  facrum  at  its  fide, 
the  very  form  of  which  declares  the  nature  of  this  join¬ 
ing,  and  is  fufficient  argument  and  proof  that  the  join¬ 
ings  of  the  pelvis  do  not  move. 

The  acute  line,  which  is  named  line  a  innomi- 
nata,  is  feen  upon  the  internal  furface  of  the  bone,  di¬ 
viding  the  ala,  or  wing,  from  that  part  which  is  in  the 
focket  for  the  thigh.  This  line  compofes  part  of  the 
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brim  of  the  pelvis,  diftinguilhes  the  cavity  of  the  pelvis 
from  the  cavity  of  the  abdomen,  and  marks  the  circle 
into  which  the  head  of  the  child  defcends  at  the  com¬ 
mencement  of  labour. 

The  os  ISCHIUM,  or  hip-bone,  is  placed  perpendicu¬ 
larly  under  the  os  ilium,  and  is  the  lowed:  point  of  the 
pelvis  upon  which  we  lit.  It  forms  the  larged;  fliare  of 
the  focket,  whence  the  focket  is  named  acetabulum 
ifchii,  as  peculiarly  belonging  to  this  bone.  The  bump 
or  round  dwelling  upon  which  we  reft,  is  named  the 
tuber  ifchii;  and  the  fmaller  part,  which  extends  up¬ 
wards  to  meet  the  os  pubis,  is  named  the  ramus,  or 
branch,  which  meets  a  fimilar  branch  of  that  bone,  to 
form  the  thyroid  hole. 

The  BODY  is  the  uppermoft,  and  thicker  part  of  the 
bone,  which  helps  in  forming  the  focket ;  and  among 
the  three  bones  this  one  forms  the  largeft  (hare  of  it ; 
nearly  one  half.  From  the  body,  a  diarp  pointed  pro- 
cefs,  named  spinous  process  of  the  ifchium,  is  pro- 
jefted  backwards,  which  pointing  towards  the  lower 
end  of  the  facrum,  receives  the  uppermoft  of  two  long 
ligaments,  which,  from  their  palling  betwixt  the  ifchium' 
and  facrum,  are  named  facro-fciatic ;  by  this  ligament 
a  femi-circle  of  the  os  ilium,  juft  below  the  joining  of 
the  ilium  with  the  facrum,  is  completed  into  a  large 
round  bole,  which-  is  in  like  manner  named  the  facro- 
fciatic  hole,  and  gives  palfage  to  the  great  nerve  of 
the  lower  extremity,  named  the  great  facro-fciatic  nerve. 

The  tuber,  or  round  knob,  being  the  point  upon 
W'hich  we  reft,  this  bone  has  been  often  named  os  se- 
DENTARIUM.  The  bump  is  a  little  flattened  where  we 
lit  upon  it.  It  is  the  mark  by  which  the  lithotomift 
direds  his  incilion,  cutting  exactly  in  the  middle  be¬ 
twixt  the  anus  and  this  point  of  bone.  It  is  remark¬ 
able  as  the  point  towards  which,  the  pofterior  or  lower 
facro-fciatic  ligament  extends,  arid  as  a  point,  which 
gives  rife  to  feveral  of  the  ftrong  mufcles  on  the  back 
of  the  thigh,  and  efpecially  to  thofe  which  form  the 
hamftrings. 
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The  RAMUS,  or  branch,  rifes  obliquely  upwards  and 
forwards,  to  join  a  like  branch  of  the  pubis.  This 
branch,  or  arm,  as  it  is  called,  is  flat,  and  its  edges  are 
turned  a  little  forewards  and  backwards,  fo  that  one 
edge  forms  the  arch  of  the  pubis,  while  the  other  edge 
forms  the  margin  of  tiie  thyroid  hole. 

The  os  PUBIS,  or  share-bone,  is  the  lafl;  and 
fmalleft  piece  of  the  os  innominatum,  and  is  named 
from  the  mons  veneris  being  placed  upon  it,  and  its  hair 
being  a  mark  of  puberty.  It  forms  the  upper,  or  fore- 
part  of  the  pelvis,  and  completes  the  brim,  and,  like- 
the  ifchium,  it  alfo  is  divided  into  three  parts,  viz.  the 
BODY,  angle,  and  ramus. 

The  BODY  of  the  pubis  is  thick  and  ftrong,  and  forms 
about  one-fifth  of  the  focket  for  the  thigh-bone.  It  is  i 
not  only  the  fmalleft,  but  the  fhalloweft  part  of  the 
focket.  The  bone  grows  fmaller,  as  it  advances  to-  f 
wards  its  angle,  the  joining  of  the  ofla  pubis.  There  it  \ 
grows  again  broad  and  flat,  and  the  two  bones  meet  , 
w'ith  rough  furfaces,  but  with  two  cartilages  interpofed.; 

Over  the  middle  of  this  bone,  two  great  mufcles,  the"  j 
iliac  and  pfoas  mufcles,  pafs  out  of  the  pelvis  to  the 
thigh ;  and  where  they  run  under  the  ligament  of  the 
thigh,  they  make  the  pubis  very  fmooth.  Along 
this  bone,  there  is  a  little  edge,  or  fharp  ridge,  which 
marks  the  brim  of  the  pelvis,  and  the  part  which  is 
over  the  fyinphyfis,  or  joining  of  the  bones,  rifing  higher 
than  the  reft  of  the  ridge,  is  named  the  creft  of  the  | 
pubis  ;  and  from  this  point  the  fmall  pyramidal  mufcles 
of  the  abdomen  rife.  The  ramus,  or  branch,  is  that 
more  flender  part  of  the  pubis,  which,  joining  with  the 
branch  of  the  ifchium,  forms  with  it  the  arch  of  the  v 
pubis,-  and  the  edge  of  the  thyroid  hole.  j 

This  completes  the  Uriel  anatomy  of  the  pelvis :  but 
when  we  confider  the  whole,  it  is  further  neceflary  to’ 
repeat,  in  fliort  definitions,  certain  points  which  are: 
oftener  mentioned  as  marks  of  other  parts.  ' 

The  PROMONTORY  of  the  facrum  is  the  projection 
formed  by  the  loweft  vertebra  of  the  loins,  and  the 
2  upper 
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upper  point  of  that  bone.  The  hollow  of  the  facrum 
is  all  that  fmooth  inner  furface  which  gives  out  the 
great  nerves  for  the  legs  and  pelvis.  The  lesser 
ANGLE,  in  diftindion  for  the  greater  angle  or  promon¬ 
tory  of  the  facrum,  is  a  fliort  turn  in  the  bone  near 
v;here  it  is  joined  with  the  os  coccygis.  The  crest  of 
the  PUBIS  is  a  fliarper  ridge  or  edge  of  the  bone  over  the 
joining  or  fymphyfis  pubis.  The  posterior  sym¬ 
physis  of  the  pelvis  is  the  joining  of  the  facrum  with 
the  ilium,  while  the  fymphyfis  pubis  is  difiinguiflied  by 
the  name  of  anterior  symphysis  of  the  pelvis.  The 
spine,,  the  TUBER,  and  the  ramus  of  the  ifchium  are 
fufficiently  explained.  The  ala,  or  wing,  the  spine, 
the  spinous  processes,  and  the  linea  innominata 
of  the  ilium,  are  alfo  fufficiently  explained.  The 
.  acetabulupl,  fo  named  from  its  refemblance  to  a 
meafure  which  the  ancients  ufed  for  vinegar,  is  the 
hollow  or  focket  for  the  thigh-bone,  compofed  of  the 
ilium,  ifchium,  and  pubis  ;  the  ridge  in  its  centre  fnows. 
the  place  of  its  original  cartilage,  and  points  out  what 
proportion  belongs  to  each  bone  ;  that  it  is  made,  two- 
fifths  by  the  os  ilium,  two-fifths  by  the  os  ifchium, 
and  one-fifth  only  by  the  os  pubis  :  but  the  ifchium  has 
the  greatefl  fhare  ;  the  ifchium  forming  more  than  two- 
fifths,  and  the  ilium  lefs.  The  brim  of  the  pelvis 
is  that  oval  ring  which  parts  the  cavity  of  the  pelvis 
from  the  cavity  of  the  abdomen :  it  is  formed  by  a  con¬ 
tinued  and  prominent  line  along  the  upper  part  of  the 
facrum,  the  middle  of  the  ilium,  and  the  upper  part  or 
crefl  of  the  pubis.  This  circle  of  the  brim  fupports  the 
impregnated  .womb,  keeps  it  up  againft  the  preffure  of 
the  labour-pains  j  and  fometimes  this  liner  has  been  “  as^ 
“  fharp  as  a  paperfolder,  and  has  cut  aorofs  the  lower 
“  fegment  of  the  womb  and  fo,  by  feparating  the 
womb  from  the  vagina,  has  rendered  the  delivery  im- 
,poffible ;  and  the  child  efcaping  into  the  abdomen 
among  the  inteftines,  the  woman  has  died.  The  out¬ 
let  of  the  PELVIS  is  the  lower  circle  again,  compofed 
by  the  arch  of  the  pubis,  and  by  the  fciatic  ligaments, 
-  which  is  wide  and  dilatable,  to  permit  the  delivery  of 
yoL.  L  I  the 
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-  the  child,  but  which  being  fometimes  too  wide,  permifsr 
the  child’s  head  to  prefs  fo  fuddenty,  and  with  fuch 
violence  upon  the  foft  parts,  that  the  perineum  is  torn. 
The  THYROID  HOLE  is  that  remarkable  vacancy  in 
the  bone  which  perhaps  lightens  the  pelvis,  or  perhaps 
allows  the  foft  parts  to  efcape  from  the  pTeifure,  during 
the  palfage  of  the  head  of  the  child. 

The  marks  of  the  female  ikeleton  have  been  fought 
for  in  the  Ikull,  as  in  the  continuation  of  the  fagitta! 
future  ;  but  the  trueft;  marks  are  thofe  which  relate  to 
•  that  great  funftion  by  which  chiefly  the'  fexes  are  diftin- 
guifhed :  for  while  the  male  pelvis  is  large  and.  ftrong, 
with  a  fmall  cavity,  narrow  openings,  and  bones  of 
greater  ftrength,  the  female  pelvis  is  very  fliallow  and 
wide,  with  a  large  cavity,  and  flender  bones,  and  with 
every  peculiarity  which  may  conduce  to  the  eafy  paffage. 
of  the  child.  And  this  occafions  that  peculiar  form  of 
the  body  which  the  painter  is  at  greater  pains  to  marhy 
:  and  which  is  indeed  very  eafily  perceived :  for  the  cha- 
raderiftic  of  the  manly  form  is  firmnefs  and  flrength; 
the  fhoulders  broad,  the  haunches  fmall,  the  thighs  in 
.a  diredl  line  with  the  body,  which  gives  a  firm  and 
graceful  ftep.  The  female  form  again  is  delicate,  foft, 
and  bending  ;  the  fhoulders  are  narrow ;  the  haunches 
broad;  the  thighs  round  and  large;  the  knees,  of 
courfe,  approach  each  other,  and  the  flep  is  unfure; 
the  woman,  even  of  the  moft  beautiful  form,  walfo 
with  a  delicacy  and  feeblenefs,  which  we  come  to 
acknowledge  as  a  beauty  in  the  weaker  fex. 

The  bones  of  the  pelvis  compofe  a  cavity  which  can¬ 
not  be  fairly  underfliood  in  feparate  pieces,  but  which 
fliould  be  explained  as  a  v/hole.  Though  perhaps  its 
chief  office  is  fupporting  the  fpine,  flill  its  relation  to 
labour  deferves  to  be  obferved  ;  for  this  forms  at  lead 
a  curious  inquiry,  though  it  fliould  not  be  allowed  a 
higher  place  in  the  order  of.  ufeful  ftudies. 

We  know,  from  much  experience,  that  where  the 
pelvis  is  of  the  true  fize,  we  have  an  eafy  and  natural 
labour :  that  where  the  pelvis  is  too  large,  there  is 
gain  and  delay  ;  but  not  that  kind  of  difficulty  which 
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endangers  life ;  that  where,  by  diftortion,  the  pelvis  is 
reduc^  below  the  ftandard  fize,  there  comes  fuch  dif¬ 
ficulty  as  endangers  the  mother,  and  deftroys  the  child, 
and  renders  the  art  of  midwifery  ftill  worthy  of  ferious 
ftudy,  and  an  objedt  of  public  care. 

There  was  a  time  when  it  was  univerfally  believed, 
that  the  joinings  of  the  pelvis  dilTolved  in  every  labour  ; 
that  the  bones  departed,  and  the  openings  were  enlarged  ; 
that  the  child  paffed  with  greater  eafe  ;  and  “  tha£  this 
“  opening  of  the  bafin  was  no  lefs  natural  than  the 
“  opening  of  the  womb.”  By  many  accidents,  this  opi¬ 
nion  has  been  often  ftrengthened  and  revived ;  and  if 
authority  could  determine  our  opinion,  we  fhould  ac¬ 
knowledge,  that  the  joinings  of  the  pelvis  were  always 
diffolved  as  a  wife  provifion  of  nature  for  facilitating 
natural,  and  preventing  lingering  labour,  cbmpenfating 
for  the  frequent  deviations  both  in  the  head  and  pelvis^ 
from  their  true  and  natural  fize.  This  unlucky  opi¬ 
nion  has  introduced,  at  one  time,  a  pradtice  the  molt 
reprehenfibly  fimple,  as  fomentations  to  foften  thefe 
joinings  of  the  pelvis  in  circumftances  which  required 
•very  fpeedy  help ;  while,  at  another  time,  it  has  been 
the  apology  for  the  moft  cruel  unnatural  operations  of 
inftruments,  not  merely  intended  for  dilating  and  open¬ 
ing  the  foft  parts,  but  for  burfting  up  thefe  joinings  of 
the  bones.  And  thofe  alfo,  of  late  years,  who  have  in¬ 
vented  and  performed  (too  often,  no  doubt)  this  opera¬ 
tion  of  cutting  the  fymphyfis  pubis  to  haften  the  labour, 
fay,  that  they  do  not  perform  an  unneceffary  cruel 
operation,  but  merely  imitate  a  common  procefs  of 
nature. 

How  very  far  nature  is  from  intending  this,  may  be 
eafily  known  from  the  very  forms  of  thefe  joinings,  but 
much  more  from  the  other  offices  which  thefe  bones 
have  to  perform ;  for  if  the  pelvis  be,  as  I  have  defined 
it,  an  arch  ftanding  betwixt  the  trunk  and  the  Iqwer 
extremities  on  which  the  body  rolls,  its  joinings  could 
not  part  without  pain  and  lamenefs,  perhaps  inability  for 
life. 
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One  chief  reafon  drawn  from  anatomy,  is  this :  that 
in  wmmen  dying  after  labour,  the  griftles  of  the  pelvis 
are  raanifeftly  foftened  ;  the  bones  loofen  ;  and  though 
they  cannot  be  ^pulled  afunder,  they  can  be  ftiuffled 
or  moved  upon  each  other  in  a  flight  degree :  all 
which  is  eafily  acounted  for.  The  griftle  that  forms 
the  fymphyfis  pubis  is  not  one  griftle  only,  as  was  once 
fuppofed,  but  a  peculiar  griftle  covers  the  end  of  each 
bone',  and  thefe  are  joined  by  a  membranous  or  ligamen- 
tous  fubftance :  this  ligamentous  fubftance  is  the  part 
which  corrupts  the  fooneft :  it  is  often  fpoiled,  and  in  the 
place  of  it  a  hollow  only  is  found  ;  that  hollow  of  the 
corrupted  ligament  may  be  called  a  reparation  of  the 
bones ;  but  it  is  fuch  a  reparation  as  “  equals  only  the 
“  back  of  a  common  knife  in  breadth,  and  will  not 
allow  the  bones  to  depart  from  each  other;”  the 
joining  is  ftill  ftrong,  for  it  is -furrounded  by  a  capfular 
ligament,  not  like  the  loofe  ligament  of  a  moveable 
joint,  but  adhering  to  every  point  of  each  bone :  and 
this  ligament  does  perform  its  office  fo  completely,  that 
while  it  remains  entire,  though  the  bones  fhuffle  Tide¬ 
ways  upon  each  other,  no  force  can  pull  them  afunder ; 

Even  when  the  fore  part  of  the  pelvis  is  cut  out,  and 
“  turned  and-  twifted  betwixt  the  hands,  ftill  though 
the  bones  can  be  bent  backwards  and  forwards,  they 
cannot  be  , pulled  from  each  other  the  tenth  part  of 
“  an  inch.”  Thefe  inquiries  were  made  by  one,  who, 
though  partial  to  the  other  fide  of  this  queftion,  could 
not  allow  hiinfelf  to  difguife  the  truth,  whofe  authority 
is  the  higheft,  and  by  whofe  fads  I  ftiould  moft  willingly 
abide. 

Now,  it  is  plain,  that  fince  a  feparation,  amounting 
only  to  the  1 2th  of  an  inch,  occafions  death,  this  can¬ 
not  be  a  provifion  of  nature ;  and  fince  the  feparation 
in  fuch  degree  could  not  enlarge  the  openings  of  the 
bafin,  there  again  it  cannot  be  a  provifion  of  nature. 
I  know  that  tales  are  not  wanting  of  women  whofe  bones 
were  feparated  during  labour ;  but  what  is  there  fo  ab- 
furd,  that  we  lhall  not  find  a  precedent  or  parallel  cafe 
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in  our  annals  of  monftrous  and  incredible  fads  ?  Or 
rather  where  is  there  a  fad  of  this  defcription  which  is 
not  balanced  and  opofed  by  oppofite  authorities  and  fads. 

I  have  diffeded  feveral  women  who  had  died  in  lingering 
labour,  where  I  found  no  difunion  of  the  bones.  I 
have  feen  women  opened,  after  the  greateft  violence 
with  inftruments,  and  yet  found  no  reparation  of  the 
bones.  We  have'  cafes  of  women  having  the  mollities 
offium,  a  univerfal  fofthefs,  and  bending  of  the  bones, 
who  have  lived  in  this  condition  for  many  years,  with 
the  pelvis  alfo  affeded  ;  its  openings  gradually  more  and 
more  abridged ;  the  miferable  woman  fuifering  lingering 
labour,  and  undergoing  the  delivery  by  hooks,  with  all 
the  violence  that  muft  be  ufed  in  fuch  defperate  cafes, 
and  ftill  no  reparation  of  the  bones  happening.  How, 
indeed,  fliould  there  be  fuch  difficult  labours  as  thefe, 
if  the  reparation  of  the  bones  could  allow  the  child 
to  pafs  ? 

If  it  be  faid,  “  the  joinings  of  the  pelvis  are  foine- 
times  dilTolved,”  I  acknowledge,  that  they  are  jufl; 
as  the  joint  of  the  thigh  is  diSblved,  that  is,  fometimes 
by  violence,  and  fometimes  by  internal  difeafe biit  if  it 
be  affirmed,  that  “  the  joinings  of  the  pelvis  are  dif- 
folved  to  facilitate  labour,’’  I  would  obferve,  that 
wherever  reparation  of  the  bones  has  happened,  it  has 
both  ihcreafed  the  difficulties  of  the  labour,  and  been 
in  itfelf  a  verry  terrible  difeafe  j  for  proofs  of  which,  J 
muft  refer  to  Hunter,  Denman,  and  others,  to  whofe 
peculiar  province  fuch  cafes  belong.  But  furely  thefe 
principles  vnli  be  uniyerfally  acknowledged!  that  the 
pelvis  fupporting  the  trunk,  is  the  centre  of  its  largeft 
motions :  that  if  the  bones  of  the  pelvis  were  lobfened, 
fuch  motions  could  no  longer  be  performed :  that  when, 
by  violence  or  by  internal  difeafe,  or'in  the  time  of  fe- 
vere  labour,  thefe  joinings  have  actually  been  diffolved 
or  burft,  the  woman  has  become  inftahtly  lame,  unable 
to  fit,  ftand,  or  lie,  or  fupport  herfelf  in  any  degree;. 
Ihe  is  rendered  incapable  of  turning,  or  even  of  being 
turned  in  bed }  her  attendants  cannot  even  nipve  her  legs 
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without  intolerable  anguifli,  as  if  torn  afunder  *  :  there 
fometimes  follows  a  collection  of  matter  within  the  joint 
(the  matter  extending  quite  down  to  the  tuber  ifchii), 
high  fever,  delirium,  and  death  t ;  or,  in  cafe  of  reco¬ 
very  (which  is  indeed  more  frequent),  the  recovery 
is  flow  and  partial  only  ;  a  degree  of  lanienefs  remains;, 
with  pain,  weaknefs,  and  ^  languid  health ;  they  can 
Hand  on  one  leg  more  eafily  than  on  both ;  they  can 
walk  more  eafily  than  they  can  ftand  j  but  it  is  many 
months  before  they  can  walk  without  crutches ;  and 
long  after  they  come  to  walk  upon  even  ground,  climb- 
ing  a  flair  continues  to  be  very  difficult  and  painful.  In 
order  to  obtain  even  this  flow  re-union  of  the  bones,  the 
pelvis  mufl  be  bound  up  with  a  circular  bandage  very 
tight ;  and  they  mufl  fubmit  to  be  confined  long :  by 
n.egleCl.of  which  precautions,  fometimes,  by  the  rubbing 
of  the  bones,  a  preternatural  joint  is  formed,  and  they 
continue  lame  for  years,  or  for  life  |  j  or  fometimes  the 
bones  are  united  by  offification  5  the  callus  or  new  bone 
projeCls  towards  the  centre  of  the  pelvis,  and  makes  it 
impoflible  for  the  woman  to  be  delivered  again  of  a 
living  child  §. 

Now  this  hiflory  of  the  difeafe  leads  to  reafons  inde¬ 
pendent  of  anatomy,  and  furer  than  it ;  which  prove, 
that  this  feparation  of  the  bpnes  (an  accident  the  exif- 
tence  of  which  cannot  be  queftioned),  is  not  a  provifion 
of  nature,  but  is  a  mofl  ferious  difeafe.  For  if  thefe 
be  the  dreadful  confequences  of  feparation  of  the 
bones,  how  can  we  b;  lieve  that  it  happens,  when  we  fee 
women  walking  during  all  their  labour,  and,  in  place 
of  being  pained,  are  rather  relieved  by  a  variety  of 
poflures,  and  by  walking  about  their  room  ?  who  often 
walk  to  bed  after  being  delivered  on  chairs  or  couches  ? 
who  rife  on  the  third  day,  and  often  refume  the  care 
and  fatigues  of  a  family  in  a  few  days  more  ?  or  can  we 
believe,  that  there  is  a  tendency  to  feparation  of  the 

*  Denman.  •  f  Hunter. 

J  Denman  fays  twenty-five  or  thirty  years. 

§  Spcnce-s  cafes. 
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Ixsnes  In  thofe  who,  following  the  camp,  are  delivered  - 
on  one  day,  and  walk  on  the  following  ?  or  in  thofe 
women  who,  to  conceal  their  lhame,  have  not  indulged 
in  bed  a  fingle  hour  ?  or  can  we  believe,  that  there  is 
even  the  flighteft  tendency  to  the  reparation  of  the  bones 
in  thrfe  women  whofe  pelvis  refills  the  force  of  ,a  lin-  • 
gering  and  fevere  labour,  who  fuffer  Hill  further  all  the 
violence  of  inllruments,  who  yet  recover  as  from  a  na- : 
.tural  delivery,  and  who  alfo  rife  from  bed  on  the  third  , 
or  fourth  day  ? 


CHAP.  VI. 

nONES  OF  THE  THIGH,  LEG,  AND  FOOT. 

The  THIGH  BONE  is  the  greatell  bone  of  the  body, 
and  needs  to  be  fo,  fupporting  alone,  and  in  the  moft 
unfavourable  direction,  the  whole  weight  of  the  trunk ; 
for  though  the  body  of  this  bone  is  in  a  line  with  the  ' 
trunk,  in  the  axis  of  the  body,  its  neck  Hands  off  al- 
moft  at  right  angles  with  the  body  of  the  bone  ;  and  in  . 
this  ufavourable  diredion  muff  it  carry  the  whole  weight 
of  the  trunk,  for  the  body  is  feldom  fo  placed  as  to  reft' 
its  weight  equally  upon  either  thigh  bone  j  commonly  it  . 
is  fo  inclined  from  fide  to  fide  alternately,  that  the  neck, 
of  one  thigh  bone  bears  alone  the  whole  weight  of  the 
body  and  limbs,  or  is  ftill  loaded  with  greater  burdens, 
than'  the  mere  weight  of  the  body  itfelf. 

The  thigh  bone  is  one  of  the  moft  regular  of  the 
cylindrical  bones,  i .  Its  body  is  very  thick  and  ftrong,. 
of  a  rounded  form,  fwelling  out  at  either  end  into  two 
heads.  In  its  middle  it  bends  a  little  outwards,  with 
its  circle  or  convex  fide  turned  towards  the  fore  part 
of  the  thigh.  This  bending  of  the  thigh  bone  has. 
been  a  fubjefl;  of  fpeculation  abundantly  ridiculous, 
viz.  whether  this  be  an  accidental  or  a  natural  arch. 
There  are  authors  who  have  afcribed  it  to  the  nurfe 
carrying  the  child  by  the  thighs,  and  its  foft  bones 
bending  under  the  weight.  There  is  another  author, 
14  very 
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very  juftly  celebrated,  wlio  imputes  it  to  the  weight  of 
the  body,  and  the  ftronger  a^ion  of  the  flexor  rauf- 
cles,  affirming,  that  it  is  flraight  in  the  child,  and 
grows  convex  by  age.  This  could  not  be,  elfe  we 
fliould  find  this  curve  lefs  in  fome,  and  greatefl;  in  thofe 
who  had  walked  moft,  or  whofe  mufcles  had  the.  greats 
eft  flrength  ;  and  if  the  mufcles  did  produce  this  curve, 
a  little  accident  giving  the  balance  to  the  flexor  muf- 
cles,  fliould  put  the  thigh  bone  in  their -power  to  bend 
it  in  any  degree,  and  to  caufe  diftortion.  But  the  end 
of  all  fuch  fpeculations  is  this,  that  we  find  it  bended  in 
the  foetus,  not  yet  delivered  from  the  mother’s  womb, 
or  in  a  chicken,  while  ilill  enclofed  in  the  (hell ;  it  is 
a  uniform  and  regular  bending,  defigned  and  marked 
in  the  very  firfl;  formation  of  the  bone,  and  intended, 
perhaps,  for  the  advantage  of  the  flrong  mufcles  in  the 
back  of  the  thigh,  to  give  them  greater  power,  or  more 
room. 

2.  The  HEAD  of  the  thigh  bone  is  likewife  the  moft 
perfefl:  of  any  in  the  human  body,  for  its  circumference 
is  a  very  regular  circle,  of  which  the  head  contains 
nearly  two-thirds :  it  is  fmall,  neat,  and  completely  re¬ 
ceived  into  its  focket,  which  is  not  only  deep  in  itfelf, 
and  very  fecure,  but  is  further  deepened  by  the  cartilage 
which  borders  it,  fo  that  this  is  naturally,  and  without 
the  help  of  ligaments,  the  ftrongeft  joint  in  all  the  body  ; 
but  among  other  fecurities  which  are  fuperadded,  is  the 
round  ligament,  the  mark  of  which  is  eafily  feen,  being 
a  broad  dimple  in  the  centre  of  its  head. 

3.  The  NECK  of  this  bone  is  the  trueft  in  the  Ikele- 
ton ;  and  indeed  it  is  from  this  neck  of  the  thigh  bone 
that  ive  transfer  the  name  to  other  bones,  which  have 
hardly  any  other  mark  of  neck  than  that  which  is 
made  by  their  purfe-like  ligament  being  fixed  behind 
the  head  of  the  bone,  and  leaving  a,  roughnefs  there. 
But  the  neck  of  the  thigh  bone  is  ah  inch  and  a  half 
in  length,  thick  and  ftrong,  yet  hardly  proportioned 
to  the  great  weights  which  it  has  to  bear  ;  long,  that  it 
may  allow  the  head  to  be  fet  deeper  in  its  fdcket ;  and 
itanding  wide  up  from  the  jffioulders  of  the  bone,  to 
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keep  its  motions  wide  and  free,  and  unembarraffed  by 
the  pelvis  ;  for  v/ithout  this  great  length  of  the  neck, 
its  motions  had  been  checked  even  by  the  edges  of  its 
own  focket. 

The  TROCHANTERS  are  the  longeft  procelTes  in  the 
human  body  for  the  attachment  of  mulcles,  and  they 
are  named  trochanter  (or  procelfes  for  turning  the 
thigh),  from  their  office,  wffiich  is  the  receiving 
thofe  great  mufcles  which  not  only  bend  and  extend 
the  thigh,  but  turn  it  upon  its  axis  ;  for  thefe  pro- 
cefles  are  oblique,  fo  as  to  bend  and  turn  the  thigh 
at  once. 

4.  The  TROCHANTER  MAJOR,  the  outerraoft  and 
longer  of  the  two,  is  that  great  bump  which  reprefents 
the  direct  end  of  the  thigh-bone,  while  the  neck  ftands 
off  from  it  at  one  fide  j  therefore  the  great  trochanter 
ftands  above  the  neck,  and  is  eafily  diftinguiflied  out-.- 
wardly,  being  that  great  bump  which  we  feel  fo  plainly 
in  laying  the  hand  upon  the  haunch.  This  proceh; 
receives  the  glutsei  mufcles,  and  all  the  great  mufcles 
which  move  the  thigh  outwards, 

■5. 'The  TROCHANTER  MINOR,  or  leffer  trochanter,  is 
a  fmaller  and  more  pointed  .rifing  on  the  inner  ftde  of 
the  bone,  lower  than  the  trochanter  major,  and  placed 
under  the  root  of  the  neck,  as  the  greater  one  is  placed 
above  it.  It  is  deeper  in  the  thigh,  and  never  to  be 
felt,  not  even  in  luxations.  Its  mufcles  alfo,  by  the 
obliquity  of  their  infertion  into  it,  turn  the  thigh,  and 
bend  it  towards  the  body,  fuch  as  the  pfoas  and  iliacus 
internus,  which  paffing  out  from  the  pelvis,  link  deep 
into  the  groin,  and  are  implanted  into  this  point.  From 
the  one  trochanter  to  the  other,  there  is  a  very  confpi- 
cuous  roughnefs,  which  marks  the*  place  of  the  capfule, 
or  ligamentary  bag  of  the  joint ;  for  it  enclofes  the 
whole  length  of  the  neck,  and  of  the  thigh  bone.  This 
roughnefs  begins  the  great  rough  line,  and  is  what  is 
regularly  named  linea  afpera, 

6.  Betwixt  the  greater  and  leffer  trochanters,  there 
run?  a  rough  line,  the  inter  trochantral  line. 

7.  The 
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7.  The  LiNEA  ASPERA  IS  a  rifmg  or  prominent  line, 
very  ragged  and  unequal,  which  runs  all  down  the 
back  part  of  the  thigh :  it  begins  at  the  roots  of  the 
two  trochanters,  and  the  rough  lines  from  each  tro¬ 
chanter  meet  about  four  inches  down  the  bone ;  thence 
the  linea  afpera  runs  down  the  back  of  the  bone  a  fingle 
line,  and  forks  again  into  two  lines,  one  going  towards 
each  condyle,  and  ending  in  the  tubercles  at  the  lower 
end  of  the  bone,  fo  that  the  linea  afpera  is  fingle  in 
the  middle,  and  forked  at  either  end. 

8.  The  CONDYLES  are  the  two  tubers  into  which  the 
thigh-bone  fwells  out  at  its  lower  part.  There  is  firft 
a  gentle  and  gradual  fwelling  of  the  bone,  then  an 
enlargement  into  two  broad  and  flat  furfaces,  which  are 
to  unite  with  the  next  bone  in  forming  the  great  joint 
of  the  knee.  The  two  tuberofities,  which,  by  their 
fiat  faces,  form  the  joint,  fwell  out  above  the  joint,  and 
are  called  the  condyles.  The  inner  condyle  is 
larger,  to  compenfate  for  the  oblique  pofition  of  the  thigh 
bone ;  for  the  bones  are  feparated  at  their  heads,  by 
the  whole  width  of  the  pelvis,  but  are  drawn  towards 
a  point  below,  fo  as  to  touch  each  other  at  the  knees. 
On  the  fore  part  of  the  bone,  betwixt  the  condyles, 
there  is  a  broad  fmooth  furface,  upon  which  the  rotula, 
or  pully-like  bone  glides  ;  and  on  the  back  part  of  the 
thigh-bone,  in  the  middle  betwixt  the  condyles,  there  is 
a  deep  notch,  which  contains  the  great  artery,  vein  and 
nerve  of  the  leg. 

The  great  nutritious  artery  enters  below  the  mid¬ 
dle  of  this  bone,  and  fmaller  arteries  enter  through  its 
porous  extremities  5  as  may  be  known  by  many  fmall 
holes,  near  the  head  of  the  bone. 

The  HEAD  of  the  thigh  bone  is  round,  and  fet  down 
deeply  in  its  focket,  to  give  greater  fecurity  to  a  joint 
fo.  important,  and  fo  much  expofed  as  the  hip  is. 
The  NECK  Hands  off  from  the  reft  of  the  bone,  fo  that 
by  its  length,  it  allows  a  free  play  to  the  joint,  but  is 
itfelf  much  expofed  by  its  tranfverfe  pofition,  as  if  nature 
had  not  formed  in  the  human  body,  any  joint  at  once 
I  free^ 
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free,  moving  an4  ftrong.  The  neck  is  not  formed  in 
the  boy,  becaufe  the  focket  is  not  yet  deep,  nor 
hinders  the  motions  of  the  thigh,  and  the  head  is  formed 
apart  from  the  bone,  and  is  not  firmly  united  with  it, 
till  adult  .years,  fo  that  falls  luxate,  or  feparate  the 
head  in  young  people,  but  they  break  the  neck  of  the 
bone,  in  thofe  that  are  advanced  in  years.  The 
T  no  CHANTERS,  or  fhoulders,  are  large,  to  receive  the 
great  mufcles  which  are  implanted  in  them,  and 
oblique,  that  they  may  at  once  bend  and  turn  the 
thigh.  The  shaft  or  body  is  very  ftrong,  that  it 
may  bear  our  whole  weight,  and  the  a£lion  of  fucfi 
powerful  mufcles;  and  it  is  marked  with  the  rough 
line  behind,  from,  which  a  mafs  of  flefh  takes  its 
rife,  which  wraps  completely  round  the  lower  part  of 
the  thigh  bone,  and  forms  what  are  called  the  vafti 
mufcles,  the  greateft  mufcles  for  extending  the  leg. 
The  CONDYLES  fwell  out  to  give  a  broad  furface,  and  a 
firm  joining  for  the  knee.  But  of  all  its  parts,  the 
great  trochanter,  fliould  be  moft  particularly  obferved, 
as  it  is  the  chief  mark  in  luxations  or  fradlures  of  this 
bone  :  for  when  the  greater  trochanter  is.  pufhed 
downwards,  we  find  the  thigh  luxated  invvard  ;  when 
the  trochanter  is  higher  than  its  true  place,  and  fo  fixed 
that  it  cannot  roll,  we  are  ajfured  that  it  is  luxated ; 
but  when  the  trochanter  is  upwards,  with  the  thigh 
rolling  freely,  we  are  aflured  its  neck  is  broken,  the 
trochanter  being  difplaced,  and  the  broken  head 
remaining  in  its  focket;  but  when  the  trochanter 
remains  in  its  place,  we  fhould  conclude  that,  the  joint 
is  but  little  injured,  or  that  it  is  only  a  bruife  of  thofe 
glands  or  mucous  follicles,  which  are  lodged  within 
the  focket,  for  lubricating  the  joint. 

The  TIBIA  is  named  from  its  refemblance  to  a  pipe  ; 
the  upper  part  of  the  tibia,  reprefenting  the  expanding  or 
trumpet-like  end,  the  lower  part  reprefenting*  the  flute 
end  of  the  pipe.  The  tibia,  on  its  upper  end,  is  flat  and 
broad,  making  a  moft  Angular  articulation  with  the 
thigh-bone ;  for  it  is  not  a  ball  aijd  focket .  like  the 
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fhoulder  or  hip,  nor  a  hinge  joint  guarded  on  either 
Fide  with  projefting  points,  like  the  ancle.  There  is 
no  fecurity  for  the  knee  joint,  by  the  form  of  its  bones, 
for  thfey  have  plain  flat  heads ;  they  are  broad  indeed, 
but  they  are  merely  laid  upon  each  other.  It  is  only 
by  its  ligaments  that  this  joint  is  ftrong  ;  and  by  the 
number  of  its  ligaments  it  is  a  complex  and  delicate 
joint,  peculiarly  liable  to  difeafe. 

1.  The  UPPER  HEAD  of  the  tibia,  is  thick  and  fpongy, 
and  we  find  there,  two  broad  and  fuperficial  hollows, 
as  if  imprefled  while  foft,  with  the  marks  of  the  con¬ 
dyles  of  the  thigh  bone ;  and  thefe  flight  hollows,  are 
ail  the  cavity  that  it  has  for  receiving  the  thigh-bone. 
A  pretty  high  ridge  rifes  betwixt  thefe  two  hollows, 
fo  as  to  be  received  into  the  dnterftice  betwixt  the  • 
condyles,  and  to  the  back  part,  which  is  the  higheft 
point  of  the  ridge  j  an  internal  ligament  ties  the 
tibia  to  the  thigh-bone.  The  fpongy  head  has  alfo 
a  rough  margin,  to  which  the  capfular  ligament 
is  tied ;  on  the  fore  pait  of  this  bone,  juft  below  the 
knee,  there  is  a  bump  for  receiving  the  great  ligament 
of  the  patella,  or  in  other  words,  the  great  tendon  of 
of  all  the  extenfor  mufcles  of  the  leg  ;  and  laftly,  there 
is  upon  the  outer  fide  of  this  fpongy  head,  juft  under 
the  margin  of  the  joint,  a  fmooth  articulating  furface, 
(like  a  dimple  imprefled  with  the  finger),  for  receiving 
the  head  of  the  fibula.  It  is  under  the  margin  of  the 
joint,  for  the  fibula  does  not  enter  at  all  into  the  knee 
joint ;  it  is  only  laid  upon  the  fide  of  the  tibia,  fixed  to 
it  by  ligaments,  but  not  received  into  any  thing  like  a 
cavity. 

2.  The  BODY  of  the  bone  is  of  a  prifraatic  or  trian¬ 
gular  form,  and  its  three  edges  or  acute  angles  are 
very  high  lines  running  along  its  whole  length ;  one 
line  a  little  waved,  and  turned  directly  forwards,  is 
what  is  called  the  fhin.  At  the  top  of  this  ridge,  is  that 
bump  into  which  the  ligament  of  the  rotula  or  patella 
is  implanted ;  and  the  whole  length  of  this  acute  line 
is  fo  eafily  traced  through  the  fkin,  that  we  can  never 
be  niiftakeh  about  fradures  of  this  bone,  Another  line 
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iefs  acute  than  this,  is  turned  diredly  backwards  j  and 
the  third  acute  line,  which  completes  the  triangular 
form,  is  turned  towards  the  fibula,  to  receive  a  broad 
ligament,  or  interofleous  membrane,  which  ties  the  two 
bones  together. 

3.  The  lower  head  of  the  tibia  compofes  the  chief 
parts  of  the  ancle  joint.  The  lower  head  of  the  tibia 
is  fmaller  than  the  upper,  in  the  fame  proportion,  that 
the  ancle  is  fmaller  than  the  knee.  The  pointed  part 
of  this  head  of  the  tibia  reprefents  the  mouth  piece, 
or  flat  part  of  the  pipe,  and  conftitutes  the  bump  of 
the  INNER  ANCLE.  The  lower  end  of  the  fibula  lies 
fo  upon  the  lower  end  of  the  tibia,  as  to  form  the 
outer  ancle ;  and  there  is  on  the  fide  of  the  tibia,  a 
deep  hollow,  like  an  impreffion  made  with  the  point 
of  the  thumb,  which  receives  the  lower  end  of  the 
tibula.  The  acute  point  of  the  tibia,  named  the  pro- 
cefs  of  the  inner  ancle,  paflfes  beyond  the  bone  of  the 
foot,  and,  by  lying  upon  the  fide  of  the  joint,  guards 
the  ancle,  fo  that  it  cannot  be  luxated  outward,  with¬ 
out  this  pointed  procefs  of  the  maleolus  interaus,  or 
inner  ancle,  being  broken. 

4.  On  the  back  part  of  the  tibia,  and  a  little  below 
its  head,  we  have  to  obferve  the  hole  for  the  tranfmif- 
fion  of  the  nutritious  artery,  to  the  centre  of  the  bone. 
In  amputation  of  the  leg,  this  artery  is  fometimes  cut 
acrofs  j  uft  where  it  has  entered  the  bone,  and  the  bleeding 
proves  troublefome.  • 

The  tibia  is  a  bone  of  great  fize,  and  needs  to  be.fo, 
for  it  fupports  the  whole  weight  of  the  body.  It  is 
not  at  all  aflifted  by  the  fibula,  in  bearing  the  weight, 
the  fibula,  or  llender  bone,  being  merely  laid  upon 
the  fide  of  the  tibia,. for  ufes  which  lhall  be  explained 
prefently.  The  tibia  is  thick,  with  much  cancelli,  or 
fpongy  fubftance  within ;  has  pretty  firm  plates  with¬ 
out  ;  is  much  ftrengthened  by  its  ridges,  and  by  its 
triangular  form :  its  ridges  are  regular  with  regard  to 
each  other,  but  the  whole  bone  is  twifted  as  if  it  had 
been  turned  betwixt  the  hands  when  foft :  This  diftor- 
tion  makes  the  procefs  of  the  inner  ancle  lie  not  regu-. 
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larly  upon  the  fide  of  that  joint,  but  a  little  obliquely 
forward,  which  determining  the  obliquity  of  the  foot, 
which  muft  be  of'  much  confequence,  fince  there  are 
many  provilions  for  fecuring  this  turning  of  the  footj 
viz.  the  oblique  pofition  of  the  trochanters ;  the  ob¬ 
lique  infertion  of  all  the  mufcles,  and  this  obliquity  of 
the  ancles ;  the  inner  ancle,  advancing  a  little  before 
the  joint,  and  the  outer  ancle  receding  in  the  fame 
degree  behind  it. 

The  FIBULA,  which  is  named  fo  from  its  refemblinCe 
to  the  Roman  clafp,  is  a  long  flender  bone,  which  is.  ufe- 
ful  partly  in  ftrengthening  the  leg,  but  chiefly  in  form¬ 
ing  the  ancle  joint ;  for  the  tibia  only  is  connected  with 
the  knee,  while  the  fibula,  which  has  no  place  in  the 
knee  joint,  goes  down  below  the  lower  end  of  the  tibia> 
forming  the  long  procefs  of  the  outer  ancle. 

•  The  fibula  is  a  long  and  flender  bone,  the  longeft 
and  flendereft  in  the  body.  It  lies  by  the  fide  of  the 
tibia  like  a  fplint,  fo  that  when  at  any  time  the  tibia 
is  broken  without  the  fibula,  or  when  the  tibia  having 
fpoiled,  becomes  carious,  and  a  piece  of  it  is  loft,  the 
fibula  maintains  the  form  of  the  limb  till  the  laft  piece 
be^replaced,  or  till  the  frafture  be  firmly  reunited.  It 
is  like  the  tibia,  triangular  in  the  middle  part,  but 
fquare,  towards  the  lower  end,  and  has  tw^o  heads,  which 
are  knots,  very  large,  and  difpropoftioned  to  fo  flender 
a  bone.  The  fharpeft  line  of  the  fibula  is  turned  to 
one  fharp  line  of  the  tibia,  and  the  interolTeous  mem¬ 
brane  paffes  betwixt  them.  The  bone  lies  in  a  line  with 
the  tibia,  on  the  outer  fide  of  it,  and  a  little  behind  it. 
The  upper  head  of  the  fibula  is  rough  on  the  outer 
furface,  for  the  infertion  of  the  biceps  cruris^  fmooth  and' 
light,  with  cartilage  within,  and  is  laid  upon  a  plain 
fmooth  furface,  on  the  fide  of  the  tibia,  a  little  below 
the  knee ;  and  though  the  fibula  is  not  received  deep 
into  the  tibia,  this  want  is  compenfated  for  by  the 
ftrong  ligaments  by  which  this  little  joint  is  tied,  by 
the  knee,  being  completely  wrapped  round  with  the 
expanded  tendons  of  thofe  great  mufcles  which  make 
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tip  the  thigh,  by  the  knee  being  ftill  farther  embraced 
clofely  by  &e  fafcia,  or  tendinous  expanfion  of  the  thigh  J 
but  above  all,  by  the  tendons  of  the  outer  hamftrings 
being  fixed  into  this  knot  of  the  fibula,  and  expanding 
from  that  over  the  fore  part  of  the  tibia. 

The  lower  head  of  the  fibula  is  let  pretty  deep  into 
a  focket  on  the  fide  of  the  tibia  ;  together,  they  form 
the  ancle  joint  for  receiving  the  bones  of  the  foot.  The 
ancle  joint  is  one  of  the  pureft  hinge  joints,  and  is 
very  fecure;  for  there  is  the  tibia,  at  the  procefs  of 
the  inner  ancle,  guarding  the  joint  within,  there  is 
the  fibula  pafTing  the  joint  ftill  further,  and  making 
the  outer  ancle  ftill  a  ftronger  guard  without.  Thefe 
two  points,  proje£ling  fo  as  to  enclofe  the  bones  of 
the  foot,  making  a  pure  hinge  ;  prevent  all  lateral 
motion ;  make  the  joint  firm  and  ftrong,  and  will  not 
allow  of  luxations,  till  one  or  both  ancles  be  broken. 
We  know  that  there  is  little  motion  betwixt  the  tfbia 
and  fibula ;  none  that  is  fenfible  outwardly,  and  no 
more  in  truth  than  juft  to  give  a  fort  of  elafticity,  yield¬ 
ing  to  {lighter  ftrains.  But  we  are  well  aflured,  that 
"this  motion,  though  flighteft  and  imperceptible,  is 
very  conftant  j  for  thefe  jointing  of  the  fibula  with 
the  tibia  are  always  found  fmooth  and  lubricated ; 
and  there  are  no  two  .bones  in  the  body  fo  clofely 
conneded  as  the  tibia  and  fibula  are,  which  are  not 
fo  feldom  anchylofed,  (i.  e.)  joined  into  one  by 
difeafe. 

The  fibula  may  be  thus  defined  :  it  is  a  long  flender 
bone,  which  anfwers  to  the  double  bone  of  the  fore  arm, 
completes  the  form,  and  adds  fomewhat  to  the  ftrength 
of  the  leg ;  it  gives  a  broader  origin  for  its  ftrong 
mufcles,  lies  by  the  fide  of  the  tibia  like  a  fplint ;  and, 
being  a  little  arched  towards  the  tibia,  fupports  it 
againft  thofe  accidents  which  would  break  it  acrofs, 
and  maintains  the  form  of  the  leg  when-  the' tibia  is 
carious  or  broken;  the  fibula,  though  it  has  little 
connedion  with  the  knee,  pafles  beyond  the  ancle  joint, 
and  is  its  chief  guard  and  ftrength  in  that  diredion 
in  which  the  joint  fhould  be  moft  apt  to -yield;  and 
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in  this  office  of  guarding  the  ancle,  it  is  fo  true, 
that  the  ancle  cannot  yield  till  this  guard  of  the  fibula  be 
broken. 

Rotula  or  PATELLA,  or  KNEE-PAN,  is  a  fm all  thick 
bone,  of  an  oval,  or  rather  triangular  form.  The  bafis 
of  this  rounded  triangle  is  turned  upwards  to  receive 
the  four  great  mufcles  which  extend  the  leg ;  the 
pointed  part  of  this  triangle  is  turned  downwards,  and 
is  tied  by  a  very  ftrong  ligament  to  the  bump  or 
tubercle  of  the  tibia,  juft  under  the  knee.  This  liga¬ 
ment  is  called  the  ligament  of  the  patella,  or  of  the 
tibia,  connecling  the  patella  fo  clofely,  that  fome  ana-  • 
tomifts  of  the  firft  name  choofe  to  fpeak  of  the  patella 
as  a  mere  procefs  of  the  tibia,  (as  the  olecranon  is  a 
procefs  of  the  ulna),  only  flexible  and  loofe ;  an  arrange¬ 
ment  which  I  think  fo  far  right  and  ufeful,  as  the 
fraftures  of  the  olecranon  and  of  the  patella  are  fo  much 
alike,  efpecially  in  the  method  of  cure,  that  they  may 
be  fpoken  of  as  one  cafe ;  for  thefe  two  are  the  only 
exceptions  to  the  common  rales  and  methods  of  fetting 
broken  bones. 

The  patella  is  raanifeftly  ufeful,  chiefly  as  a  lever  j 
for  it  is  a  pully,  which  is  a  fpecies‘  of  lever,  gliding 
upon  the  fore  part  of  the  thigh  bone,  upon  the  fmooth 
furface  which  is  betVv^ixt  the  condyles.  The  projection 
of  this  bone  .upon  the  knee  removes  the  aCling  force 
from  the  centre  of  motion,  fo  as  to  increafe  the  power ; 
and  it  is  beautifully  contrived,  that  while  the  knee  i$ 
bent,  and  the  mufcles  at  reft,  as  in  fitting,  the  patella 
links  down,  concealed  into  a  hollow  of  the  knee. 
When  the  mufcles  begin  to  aCt,  the  patella  begins  to 
?nfe  from  this  hollow ;  in  proportion  as  they  contraCi, 
they  lofe  of, their  ftrength,  but  the  patella  gradually 
rifing,  increafes  the  power ;  and  v/hen  the  contraction 
is  nearly  perfeCt,  the  patella  has  rifen  to  the  fummit 
of  the  knee,  fo  that  the  rifing  of  the  patella  raifes  the 
mephanical.  power  of  the  joint  in  exaCt  proportion  as 
the  contraction  expends  the  living  contraCtible  power 
pf  the  mufcles.  What  is  curious  beyond  almoft  any 
pther  faCt  concerning  the  fractures  of  bones,  the  pattella 
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is  feldom  broken  by  a, fall  or  blow  ;  in  nine  of  ten  cafes, 
it  is  rather  torn,  if  we  may  ufe  the  expreffion,  by  the 
force  of  its  own  mufcles,  while  it  Hands  upon  the  top  of 
the  knee,  fo  as  to  reft  upon  one  fingle  point ;  for 
while  the  knee  is  half  bended,  and  the  patella  in  this 
dangerous  fituation,  the  leg  fixed,  and  the  mufcles 
contrafting  ftrongly  to  fupport  the  weight  of  the 
body,  or  to  raife  it  as  in  mounting  the  fteps  of  a  fliair, 
the  force  of  the  mufcles  is  equivalent  at  leaft  to  the 
weight  of  the  man’s  body ;  and  often,  by  a  hidden  violent 
exertion,  their  power  is  fo  much  increafed,  that  they 
fnap  the  patella  acrofs,  as  we  would  break  a  ftick 
acrofs  the  knee. 

The  TARSUS,  or  instep,  is  compofed  of  feven  large 
bones,  which  form  a  firm  and  elaftic  arch  for  fupporting 
the  body  which  arch  has  its  ftrength  from  the  ftrong 
ligaments  with  which  thefe  bones  are  joined,  and  its 
elafticity  from  the  fmall  movements  of  thefe  bones  with 
each  other ;  for  each  bone  and  each  joint  has  its  car¬ 
tilage,  its  capfule  or  bag,  its  lubricating  fluid,  and  all 
the  apparatus  of  a  regular  joint ;  each  moves,  finxe 
the  cartilages  are  always  lubricated,  and  the  bones  are 
never  joined  by  anchylofis  with  each  other ;  but  the  . 
effeft  is  rather  a  diffufed  elafticity,  than  a  marked  and 
perceptible  motion  in  any  one  joint. 

The  feven  bones  of  which  the  tarfus  is  compofed  are, 

I.  The  astragalus,  which,  united  with  the  tibia  and 
fibula,  forms  the  ancle  joint.  i.  The  os  calcis,  or  heel- 
bone,  which  forms  the  end  or  back  point  of  that  arch 
upon  which  the  body  Hands.  3.  The  os  naviculare, 
or  boat-like  bone,  which  joins  three  fmall er  bones  of 
the  fore  part  of  the  tarfus  to  the  aftragalus.  4.  The  os 
cuBoiDEs,  which  joins  the  fmaller  bones  of  the  fore  part 
to  the  os  calcis.  The  5tb,  6th,  and  7th,  are  the  fmaller 
bones  making  the  fore  part  of  the  tarfus  j  they  lie  imme^ 
diately  under  the  place  of  the  flioe-buckle,  and  are  named 
the  three  cuneiform  bones,  from  their  wedge-like 
fliape ;  and  it  is  upon  thefe  that  the  metatarfal  bones, 
forming  the  next  divifion  of  the  foot,  are  implanted. 

VOL.  I.  K  Thefe 


bones  oe  the 


130 

Thefe  bones  of  the  tarfus  fof m,  along  with  the  next 
rank,  or  metatarfal  bones,  a  double  arch  ;  firft  from  the 
loweft  point  of  the  heel  to  the  ball  of  the  great  toe,  is 
one  arch  ;  the  arch  of  the  foie  of  the  foot,  which  fup- 
ports  the  body  ;  and  again,  there  is  another  arch  within 
this,  formed  among  the  tarfal  bones  themfelves,  one 
within  another,  /.  e.  betwixt  the  aftragalus  calcis,  and 
naviculare,  through  which  hole,  in  my  drawing,  there 
is  palfed  a  pencil.  It  is  this  fecond  arch  which  gives 
a  perfeiQ;  elafticity  to  the  foot,  and  muft  prevent  the 
bad  effedls  of  leaping,  falls,  and  other  Ihocks,  which 
would  have  broken  a  part  lefs  curioufly  adapted  to  its 
office. 

1.  The  ASTRAGALUS  is  the  greateft  and  moft  re¬ 
markable  bone  of  the  tarfus,  and  which  the  furgeon  is 
moft  concerned  in  knowing.  The  femi-circular  head 
of  this  bone  forms  a  curious  and  perfect  pully.  The 
circle  of  this  pully  is  large ;  its  cartilage  is  fmooth  and 
lubricated ;  it  is  received  deep  betwixt  the  tibia  and 
fibula,  and  rolls  under  the  fmooth  articular  furface  of 
the  latter,  which  being  fuited  to  this  pully  of  the  aftra¬ 
galus,  with  fomething  of  a  boat-like  fliape,  is  often 
named  the  fcaphoid  cavity  of  the  tibia,  i.  We  remark 
in  the  aftragalus  its  articulating  furface,  which  is  arched, 
high,  fmooth,  covered  with  cartilage,  lubricated,  and  in 
all  refpedls  a  complete  joint.  Its  form  is  that  of  a 
pully,  which,  of  courfe,  admits  of  but  one  dired  mo¬ 
tion,  viz.  forwards  and  backwards.  2.  We  obferve  its 
fides,  which  are  plain,  fmooth,  and  fiat,  covered  with 
the  fame  cartilage,  forming  a  part  of.  the  joint,  and 
•clofely  locked  in  by  the  inner  and  outer  ancles,  fo  as 
to  prevent  luxations,  or  awkward  motions  to  either  fide. 
3..  We  obferve  two  large  irregular  articulating  furfaces 
backwards,  by  which  it  is  joined  to  the  os  calcis. 
4.^Tffiere  is  on  the  fore  part,  or  rather  the  fore  end  of 
the  aftragalus,  a  large  round  head,  as  regular  as  the 
head  of  the  flioulder  bone,  by  which  it  is  articulated 
with  the  fcaphoid  bone. 

2.  The  os  CALCIS  is  the  large  irregular  bone  of  the 
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heel ;  it  is  the  tip  or  end  of  the  arch  formed  by  the 
tarfal  and  metatarfal  bones.  There  is  a  large  fcabrous 
point  on  which  we  hand,  which  is  rough,  for  the  in- 
fertion  of  the  great  Achillis  tendon,  the  rope  by  which 
the  mufcles  of  the  calf  a£t.  The  roughnefs  of  the 
heel  bone  gives  the  tendon  a  firm  hold,  and  its  projec¬ 
tion  backwards  gives  it  the  power  of  a  very  long  lever. 
The  points  to  be  obferved  are,  i .  The  great  backward 
projeftion,  which  is  properly  called  the  heel,  fcabrous 
and  rough,  for  the  infertion  of  the  great  achillis  tendon, 
and  the  point  upon  which  we  walk  and  ftand.  2.  An 
irregular  articular  furface,  or  rather  two  furfaces  co¬ 
vered  with  cartilage,  by  which  it  is  joined  with  the  af- 
tragalus.  3.  Another  articulating  furface  by  which  it 
is  joined  with  the  os  cuboides.  And,  4.  A  fort  of 
arch  downwards,  under  which  the  veffels  and  nerves 
and  the  tendons  alfo  pafs  on  fafely  into  the  foie  of  the 
foot. 

3.  The  next  bone  is  named  os  naviculare,  or  os: 
scAPHoiDEs,  from  a  fanciful  refemblance  to  a  boar. 
But  this  is  a  name  of  which  anatomifts  have  been  pecu¬ 
liarly  fond,  and  which  they  have  ufed  with  very  little 
difcretion  or  referve  :  the  ftudent  will  hardly  find  any 
fueh  refemblance  :  it  is  rather  like  the  dies  with  which 
we  play  at  drafts  ;  that  is,  a  flattened  circular  body, 
with  its  borders  riling  up  a  little  5  and  each  flat  fide, 
forms  an  articulating  furface.  That  concave  fide 
which  looks  backwards,  is  pretty  deep,  and  receives 
the  head  of  the  aflragalus  :  that  flat  fide  which  looks 
forwards,  has  not  fo  deep  a  focket,  but  receives  the 
three  cuneiform  bones  upon  a  furface  rather  plain  and 
irregular. 

The  CUNEIFORM  BONES  are  fo  named,  becaufe  they 
referable  wedges,  being  laid  to  each  other  like  the 
Hones  of  an  arch.  The  moft  fimple  and  proper  arrange¬ 
ment  is,  1.2.  and  3.  j  counting  from  the  fide  of  the 
great  toe  towards  the  middle  of  the  foot ;  but  they 
are  commonly  named  thus  ;  the  firfl  cuneiform  bone,  on 
which  the  great  toe  Hands,  has  its  cutting  edge  turned 
upwards  ;  it  is  much  larger  than  the  others,  and  fo  is 
K  2  called 
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called  os  cuneiform  magnum.  The  fecond  cuner-' 
form  bone,  or  that  which  hands  in  the  middle  of  the 
three  cuneiform  bones,  is  much  fmaller,  and  is  there¬ 
fore  named  os  CUNEIFORM  MINIMUM.  The  third,  in 
order,  of  the  cuneiform  bones,  is  named  os  cuneiform 
MEDIUM  *.  Thefe  cuneiform  bones  receive  the  great 
toe  and  the  two  next  to  it.  The  fourth  and  fifth  toes- 
are  implanted  upon  the  lad  bone  in  the  row,  the  os 
Guboides. 

Os  cuBolDES. — The  os  cuboides  is  named  from  its 
cubical  figure,  and  is  next  to  the  afiragalus  in  fize, 
greater  than  the  fcaphoid  bone.  The  three  cunei¬ 
form  bones  are  laid  regularly  by  the  fide  of  each 
other ;  and  this  os  cuboides  is  again  laid  on  the  outer 
fide  of  the  third  cuneiform  bone,  and  joins  it  to  the  os 
cakis.  The  place  and'  efted  of  the  cuboid  bone  is 
very  curious  ;  for  as  it  is  jammed  in  betwixt  the  third  ” 
cuneiform  bone  and  the  os  calcis,  it  forms  a  complete 
arch  within  an  arch,  which  gives  at  once  a  degree  of 
elafticity  and  of  ftrength  which  no  human  contrivance 
could  have  equalled.  There  is  firft  a  great  arch  on- 
which  the  body  reds,  and  the  heel  and  the  great  toe 
are  the  horns  of  that  bow :  and,  fecoadly,  there  is  a 
complete  circle  among  the  metatarfal  bones,  leaving  an 
opening  betwixt  the  aftragalus  and  the  os  calcis. 

THE  TOES. — The  laft  divifion  of  the  foot  confifts 
of  three  diftind  bones  j  and  as  thefe  hopes  are  difpofed  . 
in  rows,  they  are  named  the  firft,  fecond,  and  third 
,  phalanges  or  ranks  of  the  toes. 

The  great  toe  has  but  two  phalanges  ;  the  other  toes 
have  three  ranks  of  bones,  which  have  nothing  par- 

•  The  confufion  in  thefe  names  arifes  from  fometimes  counting 
them  by  their  place,  and  fometimes  reckoning  according  to  their 
fize.  It  is  only  in  relation  to  its  fize  that  we  call  one  of  thefe 
bones  os  cuneiform  medium  ;  for  the  os  cuneiform  medium  is  not 
■  in  the  middle  of  the  three  ;  it  is  the  middle  bone  with  refpeft  to 
Sze  :  it  is  the  fmalleft  of  cuneiform  bones  that  hands  in  the  middle 
betwixt  the  other  two. 
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^ictilar,  only  the  joints  are  round  and  free,  formed  by 
a  round  head  on  one  bone,  and  by  a  pretty  deep  hollow, 
for  receiving  it  in  the  one  above  it ;  they  are  a  little 
flattened  on  their  lower  fide,  or  rather  they  have  a  flat¬ 
tened  groove  which  lodges  the  tendons  of  the  laft  joint 
of  the  toes. 

The  SESAMOID  BONES  are  more  regularly  found  about 
the  toes  than  any  v/here  elfe.  They  are  fm^l  bones,  like 
peas,  found  in  tendons,  at  any  point  where  they  fuffer 
much  fridtion  j  or  rather  they  are  like,  the  feeds  of  the 
fefamum,  whence  their  name.  They  are  found  chiefly 
at  the  roots  of  the  great  toe,  and  of  the  thumb ;  at 
each  of  thefe  places  we  find  two  fmall  fefamoid  bones, 
one  on  each  fide  of  the  ball  of  the  great  toe,  and  one 
on  each  fide  of  the  ball  of  the  thumb  ;  but  thefe  bones 
do  not  enter  into  the  joint ;  they  are  within  the  fubflance 
of  the  tendons  ;  perhaps,  like  the  patella,  they  remove 
the  ading  force  from  the  centre  of  nsotion,  and  fo,  by 
afting  like  pullies,  they  increafe  the  power;  perhaps 
alfo  %  lying  -at  the  fides  of  the  joint  in  the  tendons 
of  the  fliorter  mufcles  of  the  toes,  they  make  a  fafe 
gutter  for  the  long  tendons  to  pafs  in.'  They  are  not 
reftrided  to  the  balls  of  the  great  toe  and  thumb, 
but  fometimes  are  alfo  found  under  the  othertoes  and 
fingers,  and  fometimes  behind  the  condyles  of  the  knee; 
or  in  the  peronasi  tendons,  which  run  underthe  foie  of 
the  foot.  In  fliort,  they  are  fo  far  from  being  regular 
bones,  that  they  are  found  only  in  adults,  and  are  fo 
often  found  in  irregular  places,  that  they  alraoft  feem  to 
be  produced  bj  chance,  or  by  the  effed  of  fridion. 

Metatarsus. — ^The  metatarfus  is  fo  named  from 
its  being  placed  upon  the  tarfus ;  confifts  of  five  bones, 
which  Sffer  fo  little  from  the  firfl:  bones  of  the  fingers, 
that  they  need  not  be  minutely  demonftrated.  It  is 
fufficient  to  mark,  that  they  are  five  in  number,  hav- 
ing  a  general  refemblance  to  the  jojnts  of  the  finger ; 
that  they  are  rather  flattened,  efpecially  on  their  low'er 
fides,  where  the  tendons  of  the  toes  lie;  that  they 
are  very  large  at  their  ends  next  the  tarfus,  where 
they  have  broad  flat  heads,  that  they  may  be  im, 
^3  planted 
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planted  with  great  feciirity ;  that  they  grow  fiiialler 
towards  the  toes,  where  again  they  terminate,  in  neat 
fmall  round  heads,  which  receive  the  firfl;  bOnes  of  the 
foes,  and  permit  of  a  very  free  and  eafy  motion,  and  a 
greater  degree  of  rotation  than  our  drefs  allows  us  tp 
avail  ourfelves  of,  the  toes  being  cramped  together,  in  a 
degree  that  fixes  them  all  in  their  places,  huddles  one 
above  another,  and  is  quite  the  reverfe  of  that  free 
and  ftrong  like  fpreading  of  the  toes,  which  the  painter 
always  reprefents.  Laftly,  it  Ihould  be  remarked,  that 
the  metatarfal  bone  of  the  little  toe,  makes  a  falient  an¬ 
gle,  proje6:ing  over  the  tarfus,  in  a  point  which  is  eafily 
felt  outwardly,  at  the  place  where  the  fide  feam  of  the 
fhoe  croffes :  for  this,  and  all  the  other  marks  of  the 
metatarfal  bones,  are  chiefly  ufeful  as  directing  us  where 
to  cut  in  amputating  thefe  bones ;  and  the  furgeon  will 
fave  the  patient  much  pain,  and  himfelf  the  fhame  of  a 
flow  and  cpnfufed  operation,  by  marking  the  places  qf 
the  joints* 
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OF  the  scapula,  or  shoulder  blade. 

This  is  the  great  peculiarity  of  the  fuperior  extremity, 
that  it  is  conne£ted  not  direftly  with  the  trunk,  like 
the  thigh  bone  with  the  haunch,  but  is  hung  by  a 
moveable  intermediate  bone,  which  not  only  is  not 
immediately  joined  to  the  trunk  by  ligaments,  nor  any 
other  form  of  connexion,  but  is  parted  from  it  by 
feveral  layers  of  mufcular  flefh,  fo  that  it  lies  flat,  and 
glides  upon  the  trunk. 

The  SCAPULA  is  a  thin  bone,  which  has  orrginally» 
like  the  fkull,  tw^o  tables,  and  an  intermediate  diploe  f 
but  by  preflure,  and  the  adion  of  its  own  mufcles,  it 
grows  gradually  thinner,  its  tables  are  more  and  more 
pondenfed,  till  in  old  age  it  has  become  perfectly  tranf- 

parent. 
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parent,  and  is  fupported  only  by  its  proceffes,  and  by 
its  thicker  edges ;  for  its  spine  is  a  ridge  of  firm  and 
ftrong  bone,  which  rifes  very  high,  and  gives  a  broad 
origin  and  fupport  for  its  mufcles.  The  acromion  in 
which  the  fpine  terminates,  is  a  broad  and  flat  procefs, 
a  fure  guard  for  the  joint  of  the  flioulder.  The  cora¬ 
coid  procefs  is  a  ftrong  but  fhorter  procefs,  which  ftands 
out  from  the  neck  of  the  bone ;  and  the  costa,  or 
borders  of  the  bone  are  alfo  rounded  firm  and  ftrong,  fb 
that  the  proceffes  and  borders  fupport  the  fiat  part  of 
the  bone,  which  is  as  thin  as  a  fheet  of  paper,  and  (juite 
tranfparent. 

There  is  no  part  nor  procefs  of  the  fcapula  which 
does  not  require  to  be  very  carefully  marked  j  for  iio 
accidents  are  more  frequent  than  luxations  of  the 
flioulder  ;  and  the  various  luxations  are  explairied  beft 
by  ftudying  in  the  fkeleton,  and  beirig  able  to  recognize 
on  the  living  body  all  the  proceffes  and  pf  ojefting  points. 

1 .  The  flat  side  of  the  fcapula  is  fmooth,  fomewhat 
concave,  and  fuited  to  the  convexity  of  the  ribs.  The 
fcapula  is  conne6:ed  with  no  bone  of  the  trunk,  tied 
by  no  ligaments,  is  merely  laid  upon  the  cheft,  with  a 
large  mafs  of  mufcular  flefh  under  it,  upon  which  it 
glides ;  for  there  are  below  it  two  layers  of  mufcles,- 
by  one  of  which  the  flioulder  bone  is  moved  upon  the; 
fcapula,  while  by  the  other,  the  fcapula  itfelf  is  moved 
upon  the  ribs.  The  mufcle,  lying  in  the  hollovv  of  the 
fcapula,  marks  it  with  many  fmooth  hollows,  and  wavee 
like  rifings,  which  are  merely  the  marks  of  the  origin 
of  its  mufcles,  but  which  were  miftafcen  even  by  the 
great  Vefalius  for  the  impreflions  of  the  ribs. 

2.  The  upper  flat  furface  is  like  the  lov/er  one,  but 

that  it  is  traverfed  by  the  spine,  which  is  a  very  acute 
and  high  ridge  of  bone.  Now  the  fpine  thus  traverf? 
ing  the  bone  from  behind  forwards,  divides  its  upper 
furface  into  two  unequal  parts,  of  which  the  part  above 
the  fpine  is  fnialler,  and  that  below  the  fpine  is 
larger.  Each  of  thefe  fpaces  has  its'  name,  one  fupra 
fpinatuSj  and  ether  infra  fpinatus  j  and  each  of 
^  ^  A:  them 
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them  lodges  a  mufcle,  named,  the  one  the  mufculus 
fupra  fpinatus  fcapulae,  as  being  above  the  fpine ;  the 
other  mufculus  infra  fpinatus  fcapulae,  as  being  belov/ 
the  fpine.  A  third  mufcle  is  named  fubfcapularis, 
.as  lying  under  the  flioulder  blade,  upon  that  concave 
furface  which  is  towards  the  ribs  ;  fo  that  the  whole 
fcapula  is  covered  with  broad  fiat  mufcles,  whofe 
offices  are  to  move  the  fhoulder  bone  in  various  direc¬ 
tions,  and  which  imprefs  the  fcapula  with  gentle  rifings 
and  hollows  on  its  upper  as  well  as  on  its  lower 
furface. 

3.  The  TRIANGULAR  form  of  the  fcapula  mull  be 
next  obferved.  The  upper  line  of  the  triangle  is  the 
fhortefl; ;  it  is  named  the  costa  or  border.  This  fupe- 
rior  cofta  of  the  fcapula  receives  thofe  ftrong  and  flat 
mufcles  that  raife  the  Ihoulder  upwards.  The  lower 
border,  which  is  named  the  costa  inferior,  or  the 
lower  border  of  the  fcapula,  which  receives  no  mufcles ; 
becaufe  it  mull  be  quite  free,  to  move  and  glide  as  the  ^ 
fcapula  turns  upon  its  axis,  which  is  indeed  its  ordinary 
movement.  But  it  gives  rife  to  two  fmaller  mufcles, 
which,  from  being  a  little  rounded,  are  named  the 
mufculi  teres,  which  round  mufcles  being  implanted  inth 
the  arm  bone j  pull  it  downwards. 

The  long  fide  of  the  fcapula,  which  bounds  its  triangular 
form  backwards,  is  named  the  basis  of  the  scapula, 
as  it  reprefents  the  bafe  of  the  triangle.  This  line  is 
alfo  like  the  two  borders,  a  little  thicker  or  fwelled  out; 
and  this  edge  receives  many  powerful  mufcles,  which 
lie  flat  upon  the  back,  and  coming  to  the  fcapula, 
in  a  variety  of  diredlions,  can  turn  it  upon  its  axis, 
fometimes  railing,  fometimes  depreffing  the  fcapula; 
fometimes  drawing  it  backwards  ;  and  fometimes  fixing 
it  in  its  place,  according  to  the  various  fets  of  fibres 
which  are  put  into  adtion. 

4.  The  GLENOID,  or  articulating  cavity  of  the 
fcapula,  is  on  the  point  or  apex  of  this  triangle:  The 
fcapula  is  more  ftriftly  triangular  in  a  child,  for  it  termk 
nates  almoft  in  a  point  or  apex ;  and  this  articulating 

furface. 
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furface  is  a  feparate  offificadon,  and  is  joined  to  it  in 
the  adult.  The  fcapula  towards  this  point  terminates 
in  a  flat  furface,  not  more  than  an  inch  in  diameter, 
very  little  hollowed,  and  fcarcely  receiving  the  head 
of  the  fhoulder  bone,  which  is  rather  laid  upon  it  than 
funk  into .  it :  it  is  indeed  deepened  a  little  by  a  circu¬ 
lar  griftle,  which  tips  the  edges  or  lips  of  this  articulating 
furface,  but  fo  little,  that  it  is  ftill  very  (hallow  and 
plain,  and  luxations  of  the  fhoulder  are  infinitely  more 
frequent  than  of  any  other  bone. 

5.  This  head,  or  glenoid  cavity  of  the  fcapula,  is 
planted  upon  a  narrower  part,  which  tends  towards  a 
point,  but  is  finifhed  by  this  fiat  head;  this  narrower 
part  is  what  is  named  the  neck  of  the  scapula,  which 
no  doubt  fometimes  gives  way,  and  breaks.  A  rough 
line  bordering  the  glenoid  cavity  receives  the  capfular 
ligament,  or  rather  the  capfule  arifes  from  that  border¬ 
ing  griflle,  which  I  have  faid  tips  this  circle. 

6.  The  SPINE  of  the  scapula  is  that  high  ridge  of 
bone,  which  runs  the  whole  length  of  its  upper  fur¬ 
face,  and  divides  it  into  two  fpaces  for  the  origin  of  the 
fupra  and  infra  fpinatus  mufcles.  It  is  high,  and  very 
(harp,  (landing  up  at  one  place  to  the  height  of  two 
inches.  It  is  flattened  upon  the  top,  and  with  edges, 
which,  turning  a  little  towards  either  fide,  give  rife  to 
two  (trong  fafcise,  (i.  e,)  tendinous  membranes;  which 
go  from  the  fpine,  the  one  upwards  to  the  upper  border 
of  the  fcapula,  the  other  downwards  to  the  lower  bor¬ 
der  ;  fo  that  by  thefe  flrong  membranes,  the  fcapula 
is  formed  into  two  triangular  cavities,  and  the  fupra 
and  infra  fpinatus  mufcles  rife  not  only  from  the  back 
of  the  fcapula,  and  from  the  (ides  of  its  fpine,  but  alfo 
from  the  inner  furface  of  this  tenfe  membrane.  The 
fpine  traverfes  the  whole  dorfum,  or  back  of  the  fca¬ 
pula;  it  receives  the  trapezius  mufcle,  that  beautiful 
triangular  mufcle  which  covers  the  neck  like  a  tippet, 
whence  it  has  its  name ;  and  the  fpine  beginning  low 
at  the  bafis  of  the  fcapula,  gradually  rifes  as  it  advances 
forwards,  till  it  terminates  in  that  high  point  of  pro¬ 
montory 
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montory  which  forms  the  tip  of  the  Ihoulder,  and  over* 
hangs  and  defends  the  joint. 

7.  This  high  point  is  named  the  acromion  pro* 
CESS.  It  is  the  continuation  and  ending  of  the  fpincj 
which  at  firft  rifes  perpendicularly  from  the  bone,  but 
by  a  fort  of  turn  or  diftortion,  it  lays  its  flat  fide  to- 
\vards  the  head  of  the  fnoulder  bone.  At  this  place,- 
it  is  thickened,  fiat  and  ilrong,  overhangs  and  defends 
the  joint,  and  is  not  merely  a  defence,  but  almofl;  makes 
a  part  of  the  joint  iifelf ;  for,  without  this  procefs,  the 
Ihoulder  bone  could  not  remain  a  moment  in  its  focket ; 
every  flight  accident  would  difplace  it.  The  acromion 
prevents  luxation  upwards,  and  is  fo  far  a  part  of  the 
joint,  that  when  it  is  full  under  the  acromion,  the 
joint  is  fafe ;  but  when  we  feel  a  hollow,  fo  that  we 
can  pufh  the  points  of  the  fingers  under  the  acromion 
procefs,  the  ftioulder  is  luxated,  and  the  focket  empty; 
The  point  of  the  acromion,  forming  the  apex  of  the 
Ihoulder,  a  greater  projeftion  of  this  point,  and  a 
fulnefs  of  the  deltoid  mufcle  which  arifes  from  it,  is 
n  chief  caufe,  and  of  courfe  a  chief  mark  of  fuperioi* 
lirength. 

8.  But  there  is  ftill  another  fecurity  for  the  joint ; 
for  there  arifes  from  the  neek  of  the  fcapula,  almofl: 
from  the  border  of  the  focket,  and  its  inner  fide,  a 
thick,  fhort,  and  crooked  procefs,  which  ftands  directly 
forwards,  and  is  very  confpicuous ;  and  which,  turn* 
ing  forwards  with  a  crooked  and  fliarp  point,  fome^ 
w'hat  like  the  back  of  a  crow,  is  thence  named  the 
CORACOID  PROCESS.  This  alfo  guards  and  ftrengthens 

joint ;  though  it  cannot  prevent  luxations,  it  makes 
them  lefs  frequent,  and  mofl:  probably  when  the  arm 
is  luxated  inwards  it  is  by  ftarting  over  the  point  of  this 
defending  procefs.  A  mufcle  named  coracoid,  corned 
down  from  the  point  of  this  procefs,  and  is  inferted 
into  the  middle  of  the  Ihoulder  bone,  to  draw  the  arm 
towards  the  fide. 

Now  the  glenoid  furface,  and  thefe  two  procelTes, 
form  the  cavity  for  receiving  the  Ihoulder  bone.  But 
ftill,  as  if  nature  t:ould  not  form  a  joint  at  once  ftrong 

and 
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and  free,  this  joint  which  performs  quick,  free,  and  eafy 
motions,  is  too  fuperficial  to  be  itrong.  Yet  there  is 
this  compenfation,  that  the  fhoulder  joint,  which  could 
not  relift,  if  fairly  expofed  to  Ihocks  and  falls,  belongs 
to  the  fcapula,  which.  Hiding  eafily  upon  the  ribs, 
yields,  andfo  eludes  the  force.  Falls  upon  the  Ihoulder 
do  not  diflocate  the  Ihoulder;  that  accident  almoft 
always  happens  to  us  in  putting  out  the  hand  to  fave 
ourfelves  from  falls ;  it  is  luxated  by  a  twilling  of  the 
arm,  not  by  the  force  of  a  direfl  blow. 

The  clavicle. — The  clavicle,  or  collar  bone, 
named  clavicle  from  its  refemblance  to  an  old  falhioned 
key,  is  to  the  fcapula  a  kind  of  hinge  or  axis  on  which 
it  moves  and  rolls;  fo  that  the  free  motion  of  the 
fhoulder  is  made  ftill  freer  by  the  manner  of  its  con** 
neflion  with  the  breaft. 

The  clavicle  is  placed  at  the  root  of  the  neck,  and 
at  the  upper  part  of  the  breaft :  it  extends  acrofs  froni 
the  tip  of  the  Ihoulder  to  the  upper  part  of  the  fter- 
num ;  it  is  a  round  bone,  a  little  flattened  towards  the 
end  which  joins  the  fcapula ;  it  is  curved  like  an  Italic 
S,  having  one  curve  turned  out  towards  the  breaft  :  it 
is  ufeful  as  an  arch  fupporting  the  llioulders,  preventing 
them  from  falling  forwards  upon  the  breaft,  and  making 
the  hands  ftrong  antagonifts  to  each  other,  which,  with-* 
out  this  fteadying,  they  could  not  have  been. 

1.  The  thoracic  end,  that  next  the  fternum,  or  what 
may  be  called  the  inner  head  of  the  clavicle,  is  round 
and  flat,  or  button-like ;  and  it  is  received  into  a  fuit-* 
able  hollow  on  the  upper  piece  of  the  fternum.  It  i§ 
not  only  like  other  joints  furrounded  by  a  capfule  or 
purfe ;  it  is  further  provided  with  a  fmall  moveable 
cartilage,  which,  (like  a  friction- wheel)  in  machinery, 
faves  the  parts,  and  facilitates  the  motion,  and  moves 
continually  as  the  clavicle  rolls. 

2.  But  the  outer  end  of  the  clavicle  is  flattened  as  it 
approaches  the  fcapula,  and  the  edge  of  that  flatnefs  is 
turned  to  the  edge  of  the  flattened  acromion,  fo  that 
they  touch  but  in  one  Angle  point  this  outer  end  of 
the  clavicle,  and  the  correfponding  point  of  the  acro- 

mionj^ 
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mion,  are  flattened  and  covered  with  a  cruft  of  earth 
lage  j  but  the  motion  here  is  very  flight  and  quite  infen- 
fibie ;  they  are  tied  firmly  by  ftrong  ligaments ;  and 
we  may  confider  this  as  almoft  a  fixed  point  j  for  there 
is  little  motion  of  the  fcapula  upon  the  clavicle ;  but 
there  is  much  m.ntion  of  the  clavicle  upon  the  breaft : 
for  the  clavicle  ferves  as  a  fhaft  or  axis,  firmly  tied  to 
the  fcapula,  upon  which  the  fcapula  moves  and  turns, 
being  connected  with  the  trunk  only  by  this  fmgle  point, 
viz.  the  articulation  of  the  clavicle  with  the  breaft  bone. 

The  os  HUMERI  is  one  of  the  trueft  of  the  cylindrical 
bones ;  it  is  round  in  the  middle ;  but  it  appears 
twifted  and  flattened  towards  the  lower  endj  and  this 
flatnefs  make  the  elbow  joint  a  mere  hinge,  moving 
only  in  one  diredtion.  It  it  again  regular  and  round 
towards  the  upper  end,  dilating  into  a  large  round  head, 
where  the  roundnefs  forms  a  very  free  and  moveable 
joint,  turning  eafily  in  all  diredfions. 

1.  The  HEAD  of  this  bone  is  very  large;  it  is  a  neat 
and  regular  circle  ;  but  it  is  a  very  fmall  portion  of  a 
large  circle,  fo  that  it  is  flat ;  and  this  flatnefs  of  the 
head,  with  the  fhallownefs  of  its  glenoid  cavity,  makes 
it  a  very  weak  joint,  eafily  difplaced,  and  nothing  equal 
to  the  hip  joint  for  fecurity  and  ftrength. 

2.  The  NECK  of  this  bone  cannot  fairly  be  reckoned 
fuch ;  for,  as  I  have  explained  in  fpeaking  of  the  nee’s; 
of  the  thigh  bone,  this  neck  of  the  humerus,  and  the 
necks  of  moft  bones  (the  thigh  bone  ftill  excepted),  are 
merely  a  rough  line  clofe  upon  the  head  of  the  bone, 
without  any  ftraitening  or  intermediate  narrownefs, 
which  we  can  properly  call  a  neck.  The  roughnefs 
round  the  head  of  the  fhoulder  bone  is  the  line  into 
which  the  capfular  ligament  is  implanted. 

3.  The  TUBEROSITIES  of  the  os  humeri  are  two 
fmall  bumps  of  unequal  fize  (the  one  called  the  greater, 
the  other  the  fmailer  tuberofity  of  the  os  humeri), 
which  ftand  up  at  the  upper  end  of  the  bone,  juft  be¬ 
hind  the  head ;  they  are  not  very  remarkable.  Though 
infinitely  fmaller  than  the  trochanter  of  the  thigh  bones, 
they  ferve  ftmilar  ufes,  viz.  receiving  the  great  miftcles 
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which  move  the  limb.  The  greater  tuberosity  is 
higher  towards  the  outer  fide  of  the  arm,  and  receives 
the  fupra  fpinatus  mufclo ;  while  the  infra  fpinatus  and 
teres  minor  mufcles,  which  come  from  the  lower  part 
of  the  fcapula  are  implanted  into  the  bone  a  little  lower. 
The  LESSER  TUBEROSITY  has  alfo  a  great  mufcle 
fixed  into  it,  viz.  the  fub-fcapularis  mufcle. 

4.  The  two  tuberofities  form  betwixt  them  a  groove, 
which  is  pretty  deep  ;  and  in  it  the  long  tendon  of  the 
biceps  mufcle  of  the  arm  runs:  and  as  it  runs  conti¬ 
nually,  like  a  rope  in  the  groove  of  a  pully,  this 
groove  is  covered  in  the  frelh  bones  with  a  thin  cartilage, 
fmooth,  and  like  the  cartilages  of  joints. 

The  os  humeri,  at  its  lower  part,  changes  its  form, 
is  flattened  and  comprefled  below,  and  is  fpread  out 
into  a  great  breadth  of  two  inches  or  more ;  where  there 
is  formed  on  each  fide,  a  fliarp  projeding  point  (named 
condyle),  for  the  origin  of  great  mufcles ;  and  in  the 
middle,  betwixt  the  two  condyles,  there  is  a  grooved 
articulating  furfaee,  which  forms  the  hinge  of  the 
elbow. 

j.  At  the  lower  end  of  the  bone,  there  are  two 
ridges,  one  leading  to  either  condyle,  which  it  is  of 
fome  confequence  to  obferve ;  for  the  elbow  joint  is  a 
mere  hinge,  the  rnofl;  ftriB;ly  fo  of  any  joint  in  the 
body :  it  has,  of  courfe,  but  two  motions,  viz.  flexion 
and  extenfion  ;  and  it  has  two  mufcles,  chiefly  one  for 
extending,  the  other  for  bending-  the  arm :  the  flexor 
mufcle  lies  on  the  forepart,  and  the  extenfor  on  the 
back  part  of  the  arm  ;  and  fo  the  whole  thicknefs  of 
the  arm  is  compofed  at  this  place,  of  thefe  two  mufcles 
and  of  the  bone  :  but  that  the  fore  and  back  parts  of 
the  arm  might  be  thoroughly  divided,  the  bone  is  flat¬ 
tened  betwixt  them ;  and  that  the  divifion  might  extend 
beyond  the  mere  edges  of  the  bone,  there  are  two 
fafcis  or  tendinous  webs  which  go  'off  from  either  edge 
of  the  humerus,  and  which  continue  to  divide  the  fore 
from  the  back  mufcles,  giving  thefe  mufcles  a  broader 
origin  j  they  are  named,  from  their  office,  intermufcular 
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membranes ;  and  this  is  the  meaning  of  the  two  ridges 
which  lead  to  the  two  condyles. 

2.  The  two  projeftions  in  which  thefe  edges  end,  are 
named  condyles.  The  condyles  of  the  thigh  bone 
are  the  broad  articulating  furfaces  by  which  that  bone 
is  joined  with  the  tibia,  while  the  condyles  of  the  Ihoul- 
der  bone  are  merely  two  fharp  projeding  points  for  the 
origin  of  mufcles,  which  Hand  out  from  either  fide  of 
the  joint,  but  which  have  no  connedion  with  the  joint. 
The  chief  ufe  of  the  condyles  of  the  Ihoulder  bone  is 
to  give  a  favourable  origin,  and  longer  fulcrum  for  the 
mufcles  of  the  fore-arm,  which  arife  from  thefe  points. 
The  outer  tubercle  being  the  fmaller  one,  gives  origin 
to  the  extenfor  mufcles,  where  lefs  ftrength  is  required. 
But  the  inner  tubercle  is  much  longer,  to  give  origin  to 
the  flexor  mufcles  with  which  we  grafp,  which  require 
a  bolder  and  more  prominent  proeefs  to  arife  from ;  for 
greater  power  is  needed  to  perform  fuch  ftrong  adions 
as  grafping,  bending,  pulling,  while  the  mufcles  which 
extend  the  fingers  need  no  more  power  than  juft  to  an- 
tagonife  or  oppofe  the  flexors ;  their  only  bufinefs  being  to 
unfold  or  open  the  hand,  when  we  are  to  renew  the  grafp. 

It  is  further  curious  to  obferve,  that  the  inner  tubercle 
is  alfo  lower  than  the  other,  fo  that  the  articulating 
furface  for  the  elfiow  joint  is  oblique,  w^hich  makes  the 
hand  fall  naturally  towards  the  face  and  breaft,  fo  that 
by  being  folded  merely  without  any  turning  of  the  os 
humeri,  the  hands  are  laid  acrofs. 

3.  The  articulating  furface  which  ftands  betwixt  thefe 
condyles,  forms  a  more  ftrid;  and  limited  hinge  than 
can  be  eafily  conceived,  before  we  explain  the  other 
parts  of  the  joint.  The  joint  confifts  of  two  furfaces; 
firft  n  fmooth  furface,  upon  which  the  ulna  moves  only 
backw'ards  and  forw^ards ;  and,  fecondly,  of  a  fmall 
knob  upon  the  inner  tubercles,  which  has  a  neat  round 
furface,  upon  w'hich  the  face  or  focket  belonging  to’ 
the  button-like  end  of  the  radius  rolls.  Thefe  two  fur¬ 
faces  are  called  the  fmall  head,  and  the  cartilaginous 
pully  of  the  humerus. 

5  4.  Belongs. 
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4.  Belonging  to  tlie  joint,  and  within  its  capfular 
ligament,  there  are  two  deep  hollows,  which  receive 
certain  proceffes  of  the  bones  of  the  fore  arm.  One 
deep  hollow  on  the  forepart  of  the  humerus,  and  juft 
above  Its  articulating  pully,  receives  the  horn-like,  or 
coronoid  procefs  of  the  ulna,  viz.  folTa  coronoidea  ;  the 
other  receives  the  olecranon,  or  that  procefs  of  the 
ulna  which  forms  the  point  of  the  elbow,  viz.  fofla 
olecranalis. 

RADIUS  AND  ULNA. 

The  radius  and  ulna  are  the  two  bones  of  the  fore 
arm.  The  radius,  named  from  its  refemblance  to, the 
ray  or  fpoke  of  a  wheel ;  the  ulna,  from  its  being 
often  ufed  as  a  meafure.  The  radius  belongs  more 
peculiarly  to  the  wrift,  being  the  bone  which  is  chiefly 
connected  with  the  hand,  and  which  turns  along  with 
it  in  all  its  rotatory  motions :  the  ulna,  again,  belongs 
more  ftridly  to  the  elbow  joint ,  for  by  it  we  perforoa. 
all  the  adions  of  bending  or  extending  the  arm. 

The  ulna  is  in  general  of  a  triangular  or  prifmatic 
form,  like  the  tibia,  and  the  elbow  is  formed  by  the 
ulna  alone ;  for,  there  is  a  very  deep  notch  or  hinge- 
like  furface,  which  feems  as  if  it  had  been  moulded 
upon  the  lower  end  of  the  humerus,  embraces  it 
very  clofely,  and  takes  fo  fure  a  hold  upon  the  humerus, 
that  it  allows  not  the  fmalleft  degree  of  lateral  motion^ 
and  almoft  keeps  its  place  in  the  dry  ikeleton  :  without 
the  help  of  ligaments  or  mufcles,  it  prefents,  in  profile^ 
fomewhat  of  the  ftiape  of  the  letter  S,  and  therefore  is 
named  the  sigmoid  cavity  of  the  ulna.  i.  But  this 
figmoid  cavity  were  a  very  imperfed  hinge  without  the 
two  procefles  by  which  it  is  guarded  before  and  behind ; 
the  chief  of  thefe  is,  the  olecranon  or  large  bump,  ^ 
which  forms  the  extreme  point  upon  which  we  reft  the 
elbow.  It  is  a  big  and  ftrong  procefs,  which,  checking 
into  a  deep  hollow  on  the  back  of  the  humerus,  ferves 
two  curious  purpofes ;  it  ferves  as  a  long  lever  for  the 
mufcles  which  extend,  or  make  ftraight  the  fore  arm  ; 
and  when  by  the  arm  being  extended,  it  checks  into  its 
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place,  it  takes  fo  firm  a  hold  upon  the  hinge  or  joint  of 
the  os  humeri,  as  to  fecure  the  joint  in  pulling,  and 
fuch  other  adions,  as  might  caufe  a  luxation  forwards, 
3.  The  other  procefs  which  guards  the  elbow  joint  is 
named  the  coronoid  process,  from  its  horn  or  pointed 
form ;  it  flands  up  perpendicularly  from  the  upper 
or  fore  part  of  the  bone  ;  it  forms  the  fore  part  of  the 
figmoid  cavity,  and  completes  the  hinge.  It  is  ufeful, 
like  the  olecranon,  in  giving  a  fair  hold  and  larger 
lever  to  the  mufcles,  and  to  fecure  the  joint ;  for  the 
arm  being  extended,  as  in  pulling,  the  olecranon  checks 
into  its  place,  and  prevents  luxation  forwards ;  and  the 
arm  again  being  bent,  as  in  ftriking,  puihing,  or  faving 
ourfelves  from  falls,  the  coronoid  procefs  prevents 
luxation  backwards ;  fo  the  joint  confifts  of  the  olecra¬ 
non  and  the  coronoid  procefs  as  the  two  guards,  and  of 
the  figmoid  cavity  or  hollow  of  articulation  betwixt’ 
them :  but  the  fmaller  or  upper  head  of  the  radius  alfo 
enters  into  the  joint,  and  lying  upon  the  inner  fide  of 
the  coronoid  procefs,  it  makes  a  fmall  hollow  there,  in 
which  it  rolls ;  and  this  fecond  hollow,  touching  the 
edge  of  the  figmoid  cavity,  forms  a  double  figmoid  ca¬ 
vity,  of  which  the  firft,  or  greater  sigmoid  cavity, 
is  for  receiving  the  lower  end  of  the  humerus  ;  and  the 
fecond,  or  lesser  sigmoid  cavity,  for  receiving  the 
upper  head  of  the  radius.  4.  The  form  of  the  bone 
being  prifmatic  or  triangular,  it  has,  like  the  tibia,  three 
ridges,  one  of  which  is  turned  towards  a  correfponding 
ridge  in  the  radius,  and  betwixt  them  the  interolfeous 
ligament  is  ftretched ;  and  this  interoffeous  ligament 
fills  all  the  arch  or  open  fpace  betwixt  the  radius  and 
plna,  and  faves  the  neceflity  of  much  bone ;  gives  as 
firm  an  origin  to  the  mufcles  as  bone  could  have  done, 
and  binds  the  bones  of  the  fore  arm  together  fo  ftrongly, 
that  though  the  ulna  belongs  entirely  to  the  elbow  joint, 
and  the  radius  as  entirely  to  the  wrift,  they  have  never 
been  known  to  depart  from  each  other.  5.  The  ulna, 
bigger  at  the  elbow,  grows  gradually  fmaller  down¬ 
wards,  till  it  terminates  almofl:  in  a  point.  It  ends  below 
in  a  -finall  round  head,  which  is  named  the  i,ower 
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HEAD  of  the  ulna,  which  fcafcely  enters  into  the  joint 
of  the  wrift ;  but  being  received  into  a  hollow  on  the 
fide  of  the  radius,  the  radius  turns  upon  the  lower,  head 
of  the  ulna,^  like  an  axis  or  fpoke. 

.  6.  Below  this  little  headj  the  bone’ ends  towards  the 
fide  of  the  little  finger,  in  a  fmall  rounded  point j 
which  is  named  the  STYLOID,  PROCESS  of  the  ulnaj  it 
is  chiefly  ufeful  in  giving  a  ftrong  adhefion  to  the  liga¬ 
ment  which  fecures  the  wrift  there.  And  as  the  ftyloid 
procefs  and  the  olecranon,  the  two  extremities  of  the 
ulna,  are  eafity  and  diftin^ly  felt^  the  length  of  this 
bone  has  been  ufed  as  a  meafure,  and  fo  it  was  named 
cubitus  by  the  ancients,  and  is  named  ulna  by  us. 

Radius.  The  radius  is  the  fecond  bone  of  the  fore 
arm,  has  its  pofition  exadly  reverfed  with  that  of  the 
ulna:  for  the  ulna  belonging  to  the  elbowj  has  its 
greater  end  upwards ;  the  radius  belonging  to  the  wrift, 
has  its  greater  end  dpwnwards  j  and  while  the  ulna 
only  bends  the  arm,  the  radius  carries  the  wrift  with  a 
rotatory  motion,  and  fo  entirely  belongs  to  the  wrift,  that 
it  is  called  the  manubrium  manus,  as  if  the  handle  df 
the  hand.  • 

1.  The  BODY  of  the  radius  is  larger  than  that  of  the 

ulna.  The  tranfverfe  ftrength  of  the  arm  depends 
more  upon  the  radius,  which  has  more  body  and  thick- 
nefs,  is  more  fqiiared,  and  is  arched  in  fome  degree  fo 
as  to  ftand  off  from  the  ulna,  without  approaching  it, 
or  compreffing  the  other  parts.  The  radius  lies  along 
the  upper  edge  of  the  fore  arm,  next  to  the  thumb, 
and  being,  like  the  ulna,  of  a  prifinatic  or  triangular 
form,  it  has  one  of  its  angles  or  edges  turned  towards 
the  ulna  to  receive  the  interoffeous  ligament.  .  ' 

2.  The  .  UPPER  HEAD  of  the  radius  is  fmaller  j  of  a 
round,  flattifli,  and  buttondike  fhape,  aiid  lies  fo  upon 
the  lower  end  of  ,  the  Ihoulder  bone,  and  upon  the 
coronoid  procefs  of  the  ulna,  that  it  is  articulated  with 
either  bone;  for. i ft.  The  hollow  of  its  head  is  dire£lly 
oppofed  to  the  little  head  of  the  os  humeri  ; ;  and, 
2dly,  The  fiat  fide  of  its  button-like  head  rubs  and 
turns  upon  the  fide  of  the  coronoid  procefs,  making  a 
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focket  there,  which  is  called  the  leffer  figmoid  cavity 
of  the  ulna. 

3.  Immediately  behind  the  round  flat  head,  is  a  nar« 
rownefs  or  jftraitening,  called  the^NECK  of  the  radius;, 
round  this  neck  there  is  a  collar  or  circular  ligament 
(named  the  coronoid  ligament  of  the  radius,)  which 
keeps  the  bone  fecurely  in  its  place,  turning  in  this 
ligamentous  band;  like  a  fpindle  in  its  bufli  or  focket; 
for  the  radius  has  two  motions,  firft  accompanying  the 
ttlna  in  its  movements  of  flexion  and  extenfion;  and, 
fecondly,  its  own  peculiar  rotation,  in  which  it  is  not 
accompanied  in  return  by  the  ulna ;  but  the  ulna  con¬ 
tinuing  fteady,  the  radius  moves,  and  turns  the  wrift. 

4.  Immediately  under  this  neck,  and  juft  below  the 
collar  of  the  bone,  there  is  a  prominent  bump,  like  a 
flat  button,  foldered  upon  the  fide  of  the  bone,  which 
is  the  point  into  which  the  biceps  flexor  cubiti,  or  bend¬ 
ing  mufcle  of  the  fore  arm  is  inferted. 

.  5.  The  upper  head  is.  exceedingly  fmall  and  round, 
while  the  Lowsk  head  fwells  out,  broad  and  flat,  to, 
receive  the  bones  of  the  wrift.  There  are  two  greater 
bones  in  the  wrift,  which  form  a  large  ball,  and  this, 
.ball  is  received  into  the  lower  end  of  the  radius:  the 
impreflion  which  thefe  two  bones  make  there,  is  pretty 
deep,  and  fomewhat  of  a  boat-like  fhape ;  whence  it  is 
called  (like  the  articulating  furface  of  the  tibia),  the 
fcaphoid  cavity  of  the  radius ;  and  on  the  edge  of  the 
radius,  next  to  the  thumb,  the  bone  ends  in  a  fort  of 
peak  or  Iharper  point,  which  is  named  (though  with 
very  little  ideaning),  the  styloid,  process  of  the 
jradius. 

So  the  fcaphoid  cavity  of  the  radius  forms  the  joint 
with  the  wrift ;  but  there  is  another  fmall  cavity,  on 
the  fide  of  the  radius,  near  to  the  little  head  of  the  ulna, 
into  which  the  leffer  head  of  the  ulna  is  received,  and 
this  is  enelofed  in  a  proper  and  diftind  capfule.  The 
little-  head  of  the  ulna  does  not  defcend  fo  low  as  to 
have  any  ftiare  in  forming  the  wrift.  Tiiere  are  pro-- 
perly  two  diftinft  joints ;  the  great  joint  of  the  wrift, 
moving  ujion  the  jradius,  the  other  a  little  joint  within 
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this  of  the  radius,  rolling  upon  the  ulna,  and  carrying 
the  wrift  along  with  it. 

OF  THE  HAND  AND  FINGERS. 

The  wrifl;  is  the  moft  complex  part  of  all  the  bony 
fyftem,  and  is  beft  explained  in  a  general  way,  by  mark¬ 
ing  .  the  three  divifions  of  the  hand,  into  the  carpus  or 
wrift  bones ;  the  metacarpus,  or  bones  that  ftand  upon 
the  v/rift  j  and  the  fingers  coiififting  each  of  its  three 
joints.  I.  The  carpus  or  wrift  is  a  congeries  of  eight 
fmall  bones,  grouped  together,  into  a  very  narrow 
fpace.,  very  firmly  tied  together,  by  crofs  ligaments, 
making  a  fort  of  ball  or  nuclmus,  a  folid  foundation, 
or  centre  for  the  reft  of  the  hand.  2.  The  metacarpus 
is  formed  of  five  long  bones,  founded  upon  the"  carpal 
bones, .  and  which,  departing  from  that  centre  in  fome* 
what  of  a  radiated  form,  give,  by  their  fize  and  ftrength, 
a  firm  fupport  to  each  individual  finger,  and  by  their 
radiated  or  fpoke-like  form  allow  the  fingers  freer  play. 
3.'  The  fingers,  confifting  each  of  three  very  moveable 
joints,  are  fet  free  upon  the  metacarpus,  fo  as  to  fhow  a 
curious  gradation  of  moving  in  all  thefe  parts  ;  for  the 
carpal  bones  are  grouped  together  into  a  jfmall  nuclseus, 
firm,  almoft  immoveable,  and  like  the  nave  of  a  wheel  ^ 
then  the  metacarpal  bones  founded  upon  this,  are  placed 
like  the  fpokes  or  fellies  of  the  w4eel,  and  haying  a 
freer  motion  ;  and,  laftly,  the  fingers  by  the  advantage 
of  this  radiated  form,  in  the  bones  upon  which  they 
are  placed,  move  very  nimbly,  and  have  a  rotatory  as 
w'eli  as  a  hinge-like  motion  ;  fo  that  the  motion  is  gra¬ 
duated  and  proportioned  in  each  divifion  of  the  hand  j 
and  even  where  there  is  no.  motion,  as  in  the  carpus, 
there  is  an  elafticity,  which,  by  gentle  bendings,  accom¬ 
modates  itfelf  to  the  more  moveable  parts. 

The  CARPUS,  or  wrist. — Looking  upon  the  ex¬ 
ternal  furface  of  the  carpus,  we  count  eight  fmall  bones 
difpofed  in  two  rows,  with  one  bone  only  a  little  re¬ 
moved  from  its  rank ;  and  we  cbferve  that  the  whole 
Is  arched  outwards,  to  refift  injuries,  and  to  give 
ftrength  j  and  that  the  bones  lie  like  a  pavement,  or 
L2  like 
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Rke  the  (tones  of  an  arch,  with  their  broader  end^ 
turned  outwards.  On  the  internal  furface,  again,  we 
find  the  number  of  bones  not  fo  eafily  counted;  for 
their  fmaller  ends  are  turned  towards  the  palm  of  the 
hand,  which  being  a-  concave  furface,  the  narrow  ends 
of  the  wedges  are  feen  huddled  together  in  a-  lefs  regu'-i 
Tar  form,  crowded,  and  lapped  over  each  other;"'  buf> 
in  this  hollow,  the  four  corner  bones- are  more  reinark- 
able,  projefting-  towards  the  palm  of  the  hand,  fo  as  to 
Be  named  pro.ceiTes:  and  they  do  indeed  perform  the 
office  of  proceffes  for  there  arifes  from  the  four  corner 
points,  a  ftrbng  crofs  ligament,  which  binds  the  tendons 
down,  and  makes  under  it  a'  fmooth'  floor  or gutter 
for  them  to  run  in. 

The  individual  bones  of  the  carpus  are  fmall,  corner-i 
ed,  and  very  irregular  bones,  fo  that  their'  names  do 
but  very  poorly  reprefent  their  form;  To  defcribe 
them  without  fome  help  of  drawing,  or  demonflration,- 
is  fo  very  abfurd,  that  a  defeription  of  each  of  them 
feems  more  Tike  a' riddle,  th^-  like  aTerious  leflbn  :  it 
dannot  be  underftood,  and  indeed  it  need'  hardly  be 
remembered  ;  for  all  that  is  ufeful,  is  but  to  remember 
the  connexion  and  place,  and  the  particular  ufes  of 
each  bone ;  in  reading  of  which,  the  ftudent  flibuld  com 
tinually  return  to  the  plates,  or  he  nmfl;  have  the  bonesS 
always  in  his 'hand.' 

IV  ROW  FORMING  THE  WRIST.' 

I.  Os  scAPHoiDES— -The  boat-like  bone.’  This 
name  of  boat-like  bone,  or  boat-like  cavity j  has  been 
always  a  favourite  name;  though  a' very  unmeaning  onev 
The  fckphoid  bone  is  not  Worthy  of  notice  merely  fronr 
its  being  the  largeft,  but  alfo  as  it  forma  a  chief  part 
of  the  joint  of  the  wrift ;  for  it  is  this  bone  which  is  re-* 
ceived  into  the  fcaphoid  cavity  of  the  radius';  it  is  a 
very  irregular  bone,  in  which  we  need  remember  onlf 
thefe  two  points,  the  large  round  furface  covered  with  car¬ 
tilage,  fmooth;  and  anfwering  to  the  cavity  in  the  head 
of  the  radius ;  and  the  hook-like  or  projebling  procefsy 
^ich  forms  one  of  the  corner  points  of  the  carpus; 
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mnd  giv€S  a  hold  to  one  comer  qf, the  ligament  \vhicl;i 
hinds  the  tendons  of  the  wrilf. 

2.  The  os  LUNARE  is  named  from  one  of  its  fides 
being  fomewhat  of  the  ffiape  of  a  half  moon ;  it  is  next 
in  fize  to  the  fcaphoid  hone,  and  is  equal  to  it  in  im¬ 
portance  ;  ;fo^  they  are  joined  together,  to  be  articulated 
with  the  radius.  This  bone  takes  an  equal  fliare  in  the 
joint  with  the  fcaphoid  bone ;  and  together,  they  form 
a  great  ball,  fitting  the  focket  of  the  radius,  and  of  a 
long  form,  fo  that  the  wrift  is  a  proper  hinge.  Th<5 
lunated  edge  of  the  os  lunare  is  turqed  towards  the 
/econd  row  of  bones,  and  therefore  is  not  feen.  J^nd 
the  chief  marks  of  this  bone  are  its  greater  fize,  its  lu¬ 
nated  edge  turned  towards  the  fecond  row,  'and  its 
round  head  forming  the  ball  of  the  wTifi;  joint. 

3.  The  os  cuNEiFORME,  or  w^edge-iike  bone,  is 
named  rather  perhaps  from  its  fituation,  locked  in 
among  the  other  bones^  than  flridtly  from  its  form.  Its 
fide  forming  the  convex  of  the  hand,  is  broader  ;  its 
point  towards  the  palm  of  the  hand  is  narrower  :  and  fo 
far,  we  may  fay,  it  is  a  wedge^like  bone ;  but  it  is 
chiefly  fq  from  its  fituation,  .clofely  wedged  in  betwixt 
the  lunare  and  pifiform  bones. 

4.  The  os  pisiFORME,  is  a  fmall,  neat,  and  round 
bone,  named  fometimes  orbicuLtAr,  or  round  bone, 
but  oftener  pifiform,  frpm  its  refemblance  to  a  pea.  It 
is  placed  upon  the  cuneiform  bone,  and  it  Hands  off 
from  the  reft  into  the  palm  of  the  hand,  fo  as  to  be  the 
moft  prqijiinent  of  all  the  corner  bones ;  of  courfe  it 
forms  one  pf  the  corner  points  or  pillam  ofrhat  arch, 
under  which  the  tendons  pafs.  The  pifiform  bone  is  a 
little  out  of  its  rank,  is  very  moveable,  and  projects  fo 
into  the  palm,  as  to  be  felt  outwardly,  juft  at  the  end 
of  the  ftyioid  procefs  of  tfie  ulna ;  it  can  be  eafily 
moved  and.  rolled  about,  and  is  the  point  into  which  is 
implanted  one  of  the  ftrong  mufcles  for  bending  the  wrift. 

2.  ROW  SUPPORTING  THE  METACARPAL  BONES. 

5.  The  fecond  row  begins  with  the  trapezium,  a 
pretty  large  bone,  which,  from  its  name,  we  fliould 

^  Z  exped 


BONES  OF  THE 


expeQ;  to  find  of  a  regular  fquared  form  ;  while  it  has, 
in  faft,  the  mcft  irregular  form  of  all,  efpecially  when 
detached  from  the  other  bones.  The  chief  parts  to  be 
remarked  in  the  bone,  are  the  great  focket  for  the 
thumb ;  and  as  the  thumb  (lands  off  from  one  fide  of 
the  hand,  this  focket  is  rather  on  one  fide.  There  is  ■ 
alfo  a  little  procefs  which  makes  one  of  the  comer 
points. 

6.  The  TRAPEZoiDES  is  next  to  the  trapezium,  is 
fomewhat  like  the  trapezium,  from  which  it  has  its 
name.  It  alfo  refembles  the  cuneiform  bone  of  the  firll 
row  in  its  fhape  and  fize,  and  in.  its  being  jammed  in 
betwixt  the  two  adjoining  bones. 

7.  The  os  MAGNUM  is  named  from  its  great  fize; 
not  that  it  is  the  largefl;  of  all,  nor  even  the  largefl  bone 
of  the  fecond  row,  for  the  unciform  bone  is  as  big ; 
but  there  is  no  other  circumflance  by  which  it  is  well 
diftinguifhed.  It  is  placed  in  the  centre  of  the  upper 
row,  has  a  long  round  head,  which  is  jointed  chiefly 
with  the  lunated  hollow  of  the  os  lunare  ;  and  this  big 
liead,  and  lunated  hollow,  make  together  a  fort  of 
focket,  by  which  the  fecond  row  moves  upon  the  firfl. 

8.  The  os  UNciFORME,  or  hook-like  bone^  is  named 
from  a  flat  hook-like  procefs,  which  projedls  towards 
the  palm  of  the  hand.  This  is  one  of  the  corner 
bones,  and  Handing  in  the  end  of  the  row,  it  is  wedged 
betwixt  the  os  magnum  of  its  own  row,  and  the  os 
cuneiforme  of  the  nrft  row.  It  is  large  and  fquared ; 
but  the  thing  chiefly  remarkable  is  that  procefs  from 
which  it  takes  its  name ;  a  long  and  flat  procefs  of  firm 
bone,  fairly  unciform,  or  hook-like,  and  projedling  far 
into  the  palm  of  the  hand,  which  being  the  laft  and 
higheft  of  the  corner  points,  gives  a  very  firm  origin 
to  the  great  ligament  by  which  the  tendons  of  the 
wrifl  are  bound  down. 

All  thefe  bones  of  the  carpus,  when  they  are  joined 
•to  each  other,  are  covered  with  a  fmooth  articulating 
cartilage,  are  bound  to  each  other  by  all  forms  of  crofs 
ligaments,  and  are  confolidated,  as  it  were,  into  one 
great  joint.  They  are  in  general,  fo  firm  as  to  be 
6  fcarcely 
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fcarcely  liable  to  luxation;  and  although  one  only  is 
called  cuneiform,  they  are  all  fomewhat  of  the  we%e- 
like  form,  with  their  ^oader  ends  outwards,  and  their 
iknailer  ends  turned  towards  the  palm  of  the  hand ;  they 
are  like  ftones  in  an  arch,  fo  that  no  weight  nor  force 
can  beat  them  in,  if  any  force  do  prevail,  it  can  beat 
others  in  only  by  forcing  one  out.  A  bone,  ftarting 
outwards,  and  projeding  upon  the  back  of  the  hand,  is 
.  the  only  form  of  luxation  among  thefe  bones,  and  is 
extremdy  rare. 

METACARPUS.  — The  metacarpus  is  compofed  of 
five  bones,  upon  which  the  fingers  are  founded.  They 
are  big  ftrong  bones,  brought  elofe  together  at  the  root, 
but  wider  above ;  for  the  lower  heads  are  fmall  and 
flat,  and  grouped  very  clofely  together,  to  meet  the 
carpal  bones.  But  they  :^eil  out  at  their  upper  ends 
into  big  round  heads,  which  keep  the  bones  much  apart 
feom  each  other.  Nothing  of  importance  can  be 
imd  concerning  the  individual  bones.  To  Ipeak  of 
them  individuaily  is  a  mere  wafte  of  time.  We  may 
obferve  of  the  metacarpal  bones  in  gmieral ;  i.  That 
their  nearer  heads  being  flat  and  fquared^  gives  them  a 
firm  implantation  upon  their  centre  or  nuclaeus,  the  car¬ 
pus  ;  and  they  Imve  fcarcely  any  freer  motion  upon  the 
-carpal  bones,  than  the  carpal  bones  have  upon  each 
olher.  2..  Tfa^  thdr  lower  h^ds  being  larger,  keeps 
the  bones  apart  firom  each  other ;  and  in  the  interftic^ 
betsTOgn  them  lie  the  intercCeous  mufcles.  3.  That  thdr 
t^vmgence  regulates  the  radiated  or  fpreading  form  of 
the  fingers,  and  gives  them  free  play.  And  4.  That 
they  ftill  preferve  the  arched  form  of  the  caipal  bones, 
bdhg,  with  the  carpal  bones,  convex  outwardly,  and 
concave  inwardly,  to  form  the  hollow  ©f  the  hand  j 
ai^  though  they  have  litde  motion  of  flexion  or  exten- 
fion,  they  bend  towards  a  centre,  fo  as  to  appioach 
.  €»ch  other,  increafmg  the  holiownefe  of  the  hand,  to 
-  iforni  what  fe  called  Diegmes’s  cup.  It  is  farther  necef- 
iaty  tO:obferve,  into  how  iinali  a  fpace  the  carpal  bones 
-SJs.-GKnpi^fied,  how.grm  a  flimre  of  the  hand  the  me- 
L  4  tacarpal 
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tacarpal  bones  form,  and  how  far  down  they  go  into 
the  hollow  of  the  hand.  For  I  have  feen  a  furgeon, 
who,  not  having  the  fmalleft  f|fpicion  that  their  lower 
ends  were  fo  near  the  wrift  as  they  really  are,  has,  in 
place  of  cutting  the  bone  neatly  in  its  articulation  with 
the  carpus,  broken  it,  or  tried  to  cut  it  aqrofs  in  the 
middle. 

FINGERS.s^We  commonly  fay,  that  there  are  five 
metacarpal  bones ;  in  which  reckoning  we  count  the 
thumb  with  the  reft;  but  what  is  called  the  metacarpal 
of  the  thumb  is  properly  the  firft  phalanx,  or  the  firft 
proper  bone  of  the  thumb ;  fo  that  the  thumb,  regu¬ 
larly  defcribed,  has,  like  the  other  fingers,  three  joints. 

Thumb.  The  firft  bone  of  the  thumb  refembles 
the  metacarpal  bones  in  fize  and  ftrength,  but  it  differs 
widely  in  being  fet  upon  the  carpus,  with  a  large  and 
round  head ;  in  being  fet  off"  from  the  line  of  the  other 
fingers,  ftanding  out  on  one  fide,  and  diredlly  oppofed 
to  them,  it  rolls  widely  and  freely,  like  other  ball  and 
focket  joints :  it  is  oppofed  to  the  other  fingers  in 
grafping,  and,  from  its  very  fuperior  ftrength,  the 
thumb  is  named  pollex,  from  pollere. 

The  FINGERS  have  each  of  them  three  bones:  — 
I.  The  firft  bone  is  articulated  with  the  metacarpal  bones 
by  a  ball  and  focket ;  the  focket,  or  hollow  on  the  lower 
part  of  the  firft  finger  bone,  being  fet  down  upon  the 
large  round  head  of  the  metacarpal  bone.  2.  The 
fecond  and  third  joints  of  the  fingers  are  gradually 
fmaller,  and  though  their  forms  do  a  good  deal  re- 
femble  the  firft.  joint,  they  are  quite  limited  in  their  mo¬ 
tions;  have  no  rolling;  are  as  ftridtiy  hinge  joints  as 
the  knee  or  ancle  are.  3.  Here,  as  in  other  hinge 
joints,  the  capfule  is  fo  particularly  ftrong  at  the  fides, 
as  to  be  named  lateral  ligaments.  When  thefe  lateral 
ligaments  are  burft  or  cut,  the  finger  turns  in  any  direc¬ 
tion  ;  fo  that  the  motions  of  the  fingers  are  limited 
rather  by  their  lateral  ligaments,  than  by  any  thing  pe¬ 
culiar  in  the  forms  of  the  bones.  4.  The  face  of  each 
finger  bone  is  grooved,  fo  that  the  tendons,  paffing  in 
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the  palm  of  the  hand,  run  upwards  along  this  groove 
©r  flatnefs  of  the  fingers;  and  from  either  edge 
of  this  flatnefs,  there  rifes  a  ligamer^t  of  a  bridge-like 
form,  which  covers  the  teiidons  like  a  iheath,  and  con¬ 
verts  the  groove  into  a  complete  canal.  5.  The  laft 
joint  of  phalanx  of  each  finger  is  flattened,  rough,  an(i 
drawn  fmaller  gradually  towards  the  point  of  the  finger ; 
and  it  is  to  this  roughnefs  that  the  ikin  and  nail  adhere 
at  the  point.  ■  -y  -  •  -  .  • 
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There  is  naturally  an  inclination  in  the  author  of  a 
fyftem  to  amplify  fome  particular  fubjefts,  and  to 
abridge,  or  heftow  lefs  attention,  on  others  which  may 
to  him  appear  lefs  interefting  or  curious.  To  reftrain 
this  tendency  has  been  the  moft  irkfome  talk  wlpch  I 
have  felt  in  completing  the  prefent  work.  The  growth 
and  ftruclure  of  the  teeth  forms  an  elegant  and  inte- 
refting  fubjefl  of  enquiry  ;  and  it  is  difficult  to  comprefs 
the  fubjedi,  fo  as  to  be  confiftent  with  the  arrangement 
of  a  fyflematic  work. 

As  the  general  nature  and  ufe  of  the  teeth  are  fuffi- 
ciently  underftood,  there  can  be  no  objedlion  to  our 
beginning  the  prefent  fubjedt  with  confidering  the  ftruc- 
ture  of  the  human  teeth. 

OF  THE  STRUCTURE  OF  THE  TEETH. 

A  tooth  confifts  of  thefe  parts. — i.  The  enamel,  a  pe¬ 
culiarly  hard  layer  of  matter  compofmg  the  furface  of  the , 
body  of  the  tooth.  2.  The  internal  part,  or  inner  fub- 
ftance  of  the  tooth,  is  lefs  ftoney  and  hard  than  the 
enamel,  but  of  a  firmer  ftrudlure  and  more  compaft  than 
common  bone.  3.  In  regard  to  the  form  of  the  tooth, 
we  may  obferve,  that  it  is  divided  into  the  crown,  the 
neck,  and  the  fangs,  or  roots  of  the  tooth,  which  go 
deep  into  the  jaw.  There  is  a  cavity  in  the  body  of  the 
tooth,  and  the  tube  of  the  fangs  communicates  with  it. 
This  cavity  receives  veffels  for  Supplying  the  remains  of 
that  fubftance  upon  which  the  tooth  was  originally 
formed.  The  roots  of  the  teeth  are  received  into  the  jaw 
by  that  kind  of  articulation  which  was  called  gomphofis. 
They  are  not  firmly  wedged  into  the  bone,  for  in  con- 
fequence  of  maceration,  and  the  deftruQion  of  the  foft 
parts,  the  teeth  drop  from  the  fkull.  There  is  betwixt 
the  tooth  and  its  focket  in  the  jaw  a  common  periofteum. 

*  By  Mr,  Charles  Bell. 
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Of  the  enamel.  The  furface  of  a  tooth,  that 
which  appears  above  the  gum,  is  covered  with  a  very 
denfe  hard  layer  of  matter,  which  has  been  called  the 
enamel  *.  In  this  term  there  is  fome  degree  of  impro¬ 
priety,  as  affimilating  an  animal  produclion  with  a  vi¬ 
treous  fubftance,  although  the  enamel  very  widely  differs 
from  the  glaffy  fracture  when  broken.  This  matter 
beftows  the  mod  effential  quality  of  hardnefs  on  the 
teeth  ;  and  when  the  enamel  is,  broken  off,  and  the  body 
of  the  tooth  expofed,  the  bony  part  quickly  decays. 

The  enamel  is  the  hardeft  produftion  of  the  animal 
body.  It  ftrikes  fire  with  fteel :  in  church-yard  Ikulls 
it  is  obferved  to  remain  un  decayed  when  the  centre  of 
the  tooth  has  fallen  into  duff.  It  has  been  found  that 
the  component  parts  of  the  enamel  are  nearly  the  fame 
with  thofe  of  bone.  In  bone  the  phofphate  of  linie  is 
depofited  on  the  membranes,  or  cartilage,  but  this 
hardening  matter  of  bones  is  a  fecretioii  from  the  veffels 
of  the  part,  and  is  accumulated  around  the  veffels  them- 
felves  :  it  is  ftill  within  the  controtil  of  their  action,  and 
is  fuffering  the  fucceffion  of  changes  peculiar  to  a 
living  part.  In  the  enamel,  the  phofphate  of  lime 
has  been  depofited  in  union  with  a  portion  of  animal 
gluten,  and  has  no  vafcularity,  nor  does  it  fuffer  any 
change  from  the  influence  of  the  living  fyftera.  Al¬ 
though  the  hardening  matter  be  principally  phofphate  of 
lime,  a  fmali  proportion  of  the  carbonate  of  lime  enters 
into  the  compofition  both  of  bone  and  of  enamel.  But 
in  enamel,  according  to  Morichim  and  Gay  Luffac,  there 
is  fluat  of  lime,  to  which  ingredient  thefe  chemifts  attri- 
f>ute  the  hardnefs  of  this  cruft  f. 

Although, 

*  In  brutes  there  is  a-  confiderable  variety  In  the  relative  form, 
of  the  enamel  and  bone  of  the  tooth. 

•f  By  Mr.  Hatchett’s  Experiments  (Pbilof.  Tranfadl.  1799)  we 
learn  that  bone  confifts  of  phofphate  of  lime,  with  a  fmali  pro¬ 
portion  of  carbonate  of  lime.  The  fhell  of  the  crab  and  lobfter 
confifts  of  phofphate  of  lime  and  carbonate  of  lime,  the  latter 
being  in  the  greateft  quantity.  The  teftaceoUs  ftiells  confift  en¬ 
tirely  of  carbonate  of  lime.  The  matter  of  bone  and  teeth  con¬ 
fifts 
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Although  we  call  the  earthy  depofit  the  hardening 
matter,  yet  it  is  the  union  of  the  glutinous  matter  which 
bellows  the  extreme  hardnefs,]  for,  when  the  tooth  is  as 
yet  within  the  jaw,  and  in  an  early  llage  of  its  formation, 
the  depofitation  is  foft,  and  its  furface  rough  ;  but,  by 
,a  change  of  adion  in  the  furface,  which  throws  out  this 
fecretion,  the  firfl  depofitation  is  penetrated  with  gela¬ 
tinous  fecretion,  which  either  by  thig  penetration  fimply, 
or  by  caiifing  a  new  apportion  of  its  parts,  fits  ft'rudure 
indeed  looks  like  chryftallization,)  bellows  the  denlity 
and  extrenie  hardnefs  on  this  crull.  When  an  animal  is 
fed  with  madder,  the  colouring  matter  coming,  in  the 
courfe  of  the  circulation,  in  contad  with  the  earth  of 
bone,  is  attr^ded  by  it,  and  is  depolited  upon  it  in  a  beau¬ 
tiful  red  colour.  This  colouring  matter  penetrates  more 
than  injedion  can  be  made  to  do  in  the  dead  body  ;  and, 
as  by  this  procefs  of  feeding,  the  enamel  is  not  tinged, 
we  have  a  convincing  proof  that  the  vafcular  fyllem  has 
no  operation  on  the  enamel  after  it  is  formed. 

From  the  compofition  of  the  enamel,  we  mull  be 
aware  of  the  baneful  effeds  of  acidulated  walhes  and 


fills  of  phofphate  of  lime  and  afmall.portion  of  carbonate  depofited 
in  the  interllice  of  an  animal  fubllance,.  which  is  of  the  nature 
of  cartilage,  and  proves  to  be  gelatine.  The  hopes  of  fifh  differ 
from  thofe  of  man  and  brutes,  in  the  larger  proportion  of  animal 
fubllance.  Thefe  chemical  fa£ls  are,  however,  of  little  import  to 
the  anatomill,  he  is  defirous  of  knowing  what  property  of  life 
thefe  parts  are  endowed  with  ;  whether  they  are  formed  by  a  fipal 
depofitation,  or  are  ftill  under  the  influence  of  the  circulating  vef- 
fels,  whether  they  poflefs  a  principle  of  felf-prefervation  inde¬ 
pendent  of  vafciilarity,  or  are  like  common  dead' matter  altoge¬ 
ther 'out  of  the  fyllem. 

The  formation  of  bone  has  been  very  fully  defcribed.  The  for¬ 
mation  of  Ihellismore  like  that  of  teeth.  The  tellaceous  Ihell  con- 
fiflis  of  layers ;  the  layers  are  formed  fucceffively  by  fecretion  from 
the  animal  body,  and  each  fucceflive  layer  is  broader  than  the 
preceding,  anjTwerihg  to  the  encreafed  circumference  of  the  ani¬ 
mal.  Reaumeur  broke  the  fliell  of  a  fnail,  and  he  found  that 
when  he  covered  the  furface  of  the  creature  and  prevented  the 
exudation,  no  ftiell  was  formed.  There  has  been  a  quellion  agi¬ 
tated  regarding  the  poflibility  of  nutrition ,  without  the  interven¬ 
tion  of  velTels,  which  bears  upon  this  fubjedl  of  the  nature  of  fliell 
and  teeth. 

powder? 
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|Sowders  to  tlie  teeth  :  they  diflblve  the  furface,  and  give 
a  deceitful  whitenefs  to  the  teeth  ;  they  erode  the  fur- 
face,  whichdt  is  not  in  the  conftitution  of  the  part  to" 
feftore'. 

OF  THE  CENTRAL  BONY  PART  OF  THE  TOOTH. 

The  chemical  compohtion,  and  the  manner  of  com- 
bmitfortof  the  matter  forming  the  central  part  of  the’ 
tooth,  and  of  the  fangs,  is  fimilaf  to  other  bones  of  the 
bod/;  but  when  we  examine  the  hardnefs  and  the  den- 
fity  of  the  tobth,  and  fee  that  it  is  not  even  porous,  or 
apparently  capable  of  giving  palfage  to  velfels,  we  doubt 
of  its  vafcularity,  and  are  apt  to  fuppofe  that  it  holds  its 
connection  with  the  living’ jaw-bone  by  fome  other  tenor 
than  that  of  velfels’,  and  the  circulation  of-  the  blood: 
through  it.  The  body  and’  fangs  of  a  tooth  are  covered 
with  a  periofteum  like  other  bones.  The  vafcularity 
of  the  periofteum,  which  furrounds  the  tooth,  and  the 
velfels  which  enter  by  the  fangs  to  the  cavity  o-f  the 
tooth,  feem  to  be  a  provifion  for  fupplying  them  plen-' 
tifully  with  blood  ;■  but  on  further  exmination,  it  will 
prove  to  be  a  means  only  of  fixing  the  tootlrin  the  focket,' 
and  of  preferving  the  fenfibility  of  the  nerve  in  the  cavity 
of  the  toothi.  As  the  bony  part  of  the  tooth  has  often 
been  coloured  by  feeding  young  animals  with  madder,- 
the  reverfe  of  that  experiment,  convinces  us  there 
is  no  circulation  in  the  enamel ;  this  Ihould  fatisfy  us 
that  there  is  blood  circulating  through  the  body  of  the 
tooth,  and -that  it  undergoes  the  fame  changes  by  ab- 
forption  which  the  other-  bones  are  proved  to  do.  But 
thefe  experiments  may  have  been  made  while  the  teeth 
were  forming  by  a  fecretion  from  the  pulp,  and  of 
courfe  they  might  be  coloured  without  the  experiment 
affording  a  fair  proof  that  the  circulation  continues  in 
the  tooth  after  it  is  formed. 

OF  THE  VASCULARl-TY  ANB  CONSTITUTION  OF  THE 
BONY  part  of  THE  TOOTH. 

The  teeth  undergo  changes  of  colour  in  the  living 
body,  to  which  it  would  appear  they  could  not  be  liable 
as  dead  matter.  They  become  yellow,  tranfparent,  and 
I  brittle 
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brittle  with  old  age ;  and  when  a  tooth  has  been  knocked 
from  its  focket,  and  replaced,  dentifts  have  obferved- 
that  it  lofes  its  w’hitenefs,  and  affumes  a  darker  hue. 

The  abforption  of  the  roots  in  confequence  of  the 
caries  of  the  body  of  the  tooth,  and  the  abforption  of 
the  fangs  of  the  deciduous  teeth,  are  further  aliedged  in 
proof  of  their  vafcularity  ;  not  only  the  prelfure  of  the 
riling  tooth  on  the  fangs  of  the  temporary ’teeth  will 
caufe  an  abforption  of  the  latter,  but  the  fangs  of  the 
temporary  teeth  will  wafte  and  be  abforbed,  fo  as  to 
drop  out  without  the  mechanical  prelfure  of  the  perma¬ 
nent  teeth,  and  before  they  have  advanced  to  be  in  con- 
ta£l:  with  the  former. 

The  teeth  feem  acutely  fenfible ;  but  a  little  confidera- 
tion  teaches  us  that  the  hard  fubftance.of  the  teeth  is  not 
endowed  with  fenfibility,  and  that  it  mufl  be  the  re¬ 
mains  of  the  vafcular  pulp,  prefently  to  be  defcribed, 
'Occupying  the  centre  of  the  tooth,  which  being  fupplied 
with  nerves,  gives,  the  acute  pain  in  tcoth-ach.  It 
is  as  a  medium  communicating  or  abftracling  heat,  that 
the  tooth  itfelf  gives  pain.  When  wrought  upon  by 
the  dentift,  no  I'enfation  is  produced  unlels  the  tremor 
b.e  communicated  to  the  centre,  or  unlefs  the  abrading,  or 
cutting  inftruments,  be  fo  plied  as  to  heat  the  tooth;  then 
an  acute  pain  is  produced  from  the  Iieat  communicated  to 
"the  centre  ;  and  fo  extremely  cold  fubftances,  or  liquids, 
taken  into  the  mouth,  produce  pain,  from  the  cold  af* 
fefting  the  pulp  through  the.  body  of  the  tooth. 

As  living  parts,  the  teeth  have  adhefion  to  the  peri- 
ofteum,  and  are  connected  with  their  internal  pulp ; 
but  when  they  fpoil,  and  are  eroded,  the  difeafe  fpreads- 
inwardly,  probably  deitroying  the  life  of  the  bony  part 
of  the  tooth,  the  progrefs  of  which  difeafe  is  marked  by; 
a  change  of  colour  penetrating  beyond  the  caries  towards 
the  centre  of  the  tooth.  W/'heii  this  difcolouration  has 
reached  the  internal  furface,  the  pain  of  tooth-ach  is  ex¬ 
cited  ;  the  pulp,  vafcular  and  fupplied  with  nerves,  in¬ 
flames,  from  a  want  of  accordance  with  the  altered  flate-: 
of  the  tooth,  juft  as  the  dead  furface  of  a  bone  will 
inflame  the  central  periofteum  and  marrow.  The  ex¬ 
treme  pain  produced  by  this  ftate  of  the  tooth  probably 
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proceeds  from  the  delicate  and  fenfible  pulp  fwelling  in 
the  confinement  of  the  cavity  of  the  tooth. 

In  caries  of  the  teeth,  the  body  of  the  tooth  is  dif- 
coloured  deep  in  its  fubftance  long  before  the  pulp  of 
the  central  cavity  is  expofed  by  the  progrefs  of  the 
caries.  No  exfoliation,  or  exbftofis,  takes  place  upon 
that  part  of  the  tooth  which  is  above  the  gum,  which 
may  be  owing  to  the  mere  compaQinefs  of  the  oflific 
depofitions  ;  for  we  know  that  the  bones  of  greatefl 
denfity  are  the  moft  apt  to  yield  altogether  to  difeafed 
action,  and  die,  inftead  of  throwing  off  their  furface 
in  exfoliations,  or  taking  any  other  variety  of  difeafed 
a6;ion. 

In  the  further  confideration  of  this  fubjeiS:,  there  are 
circumftances  which  will  make  us  doubt  of  there  being 
vafcular  a6;ion  in  the  teeth,  and  perhaps  incline  us  to 
believe  that  they  poffefs  a  lower  degree  of  life, ,  and  are 
iefs  fubjeS;  to  change  than  other  parts.  Suppofing  the 
bony  part  of  the  tooth  to  be  vafcular,  and  to  poffefs  the 
principle  of  life,  is  not  the  firm  adhefion  and  contad  of 
the  enamel  to  the  body  of  the  tooth  a  curious  infiance 
of  a  part  deftitute  of  life  adhering  to  the  furface  of  a 
living  part,  without  producing  the  common  effedfs  of 
excitement  and  exfoliation,  or  inflammation,  in  the 
latter  ?  Is  the  enamel,  though  not  a  vafcular  part,  pof- 
feffed  of  fome  quality  which  diftinguiflhes  it  from  fo¬ 
reign  matter,  or  is  the  bony  part  of  the  tooth  pofleffed 
of  fo  low  a  degree  of  vafcular  adtion,  that  it  is  not  ex.- 
cited  by  the  contaQ:  and  adherence  of  the  enamel  ?  We 
muff  fuppofe  that  fome  accordance  fubfifts  between  the 
enamel,  body,  or  fang  of  the  tooth,  and  the  gums. 

In  rickets,  and  moikies  offium,  and  other  difeafes  of 
debility  in  which  the  body  waftes,  or  the  growth  is  re¬ 
tarded,  the  growth  of  the  teeth  is  not  retarded  in  the 
one  cafe,  nor  are  the  grown  teeth  altered  in  their  form  or 
properties  in  the  other.  This  appears  to  me  to  fupport 
the  idea  of  there  being  a  diftin&ion  in  the  economy  be¬ 
tween  the  manner  of  the  formation  of  the  teeth,  and  of 
common  bone.  The  effedts  which  we  perceive  in  the 
bony  fyftem  uitder  thefe  difeafes,  are  produced  by  the 

adivity 


OF  THE  TEETH. 


160 

activity  of  the  abforbents  prevailing  over  the  aftion  of 
the  red  velfels  ;  vs^hile  in  the  teeth  no  fuch  effeO:  cair 
take  place,  if  they  are  formed  by  a  depofition  of  bohy 
flatter  which  is  not  re-abforbed,  nor  fubjedt  to  the  re¬ 
volution  of  depofition  and  re-abforption,  which  takes 
'  place  in  other  parts  of  the  body.  Accordingly,  we  find 
in  rickets,  where  the  hardeft  bone  yields,  where  -  the 
jaw-bone  itfelf  is  difiorted  or  altered  in  its  form,  that  the 
teeth  remain  diftinguilhed  for  their  fize  and  beauty. 
In  molities  offiura,  I  have,  found  the  teeth  loofe,  but 
hard  in  their  fubftance.  In  rickets  the  teeth  are  large, 
and  perfedtly  formed,  while  the  jaws  are  ftinted  and 
interrupted  in  their  growth.  The  confequence  of  this  is, 
that  the  teeth  form  a  larger  range  than  the  jaw,  and 
give  a  charadteriftic  protuberance  to  the  mouth. 

.  When  an  adult  tooth  of  one  jaw  is  loft,  there  appears  to 
be  a  growth  of  the  tooth  of  the  oppofi.te  jaw ;  but  I  be¬ 
lieve  the  tooth  only  projedls  from  .its  focket  a  little  fur¬ 
ther,  in  confequence  of  the  want  of  that  preffure  to-which 
it  is  naturally  accommodated.'  The  teeth  of  the  rodentia 
are  wafted  by  attrition  and  feem  to  grow.  This  is  indeed 
a  growth,  but  it  is  of  the  nature  of  the  firft  formation 
of  the  tooth  proceeding  from  the  pulp  *. 

A  very  curious  circumftance  is  defcribed  by  Haller, 
Buffon,  Blumenbach,  and  others :  —  an  iron  ball  is 
found  in  ftie  fubftance'  of  the  tooth  of  an  elephant, 
the  bone  of  the  tooth  furrounding  the  ball.  There  is  one 
example  of  this  in  the  colledlion  of  Monro,  and  I  have 
given  an  etching  of  a  fpecimen  which  I  poffefs.  Blu¬ 
menbach  gives  a  ftill  more  interefting  example  of  a  leaden 
ball  immerfed  in  ivory.  Now  it  is  evident  that  a  ball, 
perfedl  in  its  form,  could  not  be  ft  ruck  into  the  folid  tooth. 
On  ftriking  bone,  a  leaden  bullet  is  flattened  or  made 
quite  irregular  in  its  firape,  of  which  I  have  many  exam¬ 
ples  before  me.  The  ball  muft  have  pierced  the  pulp,, 
or  got  into  the  cavity  of  the  tooth  when  forming,  fo  as 
to  be  encrufted  and  furrounded  with  the  bony  depofition 
from  the  pulp. 

The  roots  of  the  teeth  are  fometimes  found  enlarged^ 
*  See  the  ingenious  Inaugural  Diflertatiorv  of  Dr.  Blake. 
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diftorted,  or  with  exoftofis  formed  upon  them.  Again 
the  cavity  of  the  tooth  is  found  filled  up  with  what 
appears  to  be  new  matter,  or  around  the  fangs  we 
often  find  a  fmall  fac  of  pus,  which  is  drawn  out 
in  extracting  the  tooth.  Neverthelefs,  in  thefe  ex¬ 
amples  of  difeafe,  there  are  no  unequivocal  marks 
of  vafcular  aftion  in  the  tooth  ;  the  unufual  form, 
or  exoftofis  of  the  roots,  is  produced  by  an  original 
defed  in  the  formation.  The  filling  up  of  the  cavity 
of  the  tooth  is  caufed  in  the  fame  way,  or  by  the  re¬ 
fumed  offific  adion  of  the  pulp,  in  confequence  of  the 
difeafe  and  deftruftion  of  the  body  of  the  tooth  j  and  the 
abfcefles  which  furround  the  fangs  are  caufed  by  the 
death  of  the  tooth,  in  confequence  of  which  it  has  loft 
its  fympathy  with  the  furrounding  living  parts,  and 
becomes  a  fource  of  irritation  like  any  other  foreign 
body. 

We  muft  conclude,  that  the  w^hole  of  the  phenomena 
difplayed  in  the  formation,  adhefion,  and  difeafes  of  the 
teeth,  ftiow  them  to  be  pofleffed  of  life,  and  that  they 
have  a  correfpondence  or  fympathy  with  the  furround¬ 
ing  parts.  But  are  we  prepared  to  acquiefce  in  the 
opinion  of  Mr.  Hunter,  that  they  poffefs  vitality  while 
yet  they  have  no  vafcular  adion  within  them  ?  We  na¬ 
turally  fay,  how  can  fuch  vitality  exift  independently 
of  a  circulation  ?  But  there  are  not  wanting  examples 
of  an  obfcure  and  low  degree  of  life  exifting  in  animals 
ova,  or  feeds,  for  feafons  without- a  circulation  j  and  if 
for  feafons,  w’hy  not  for  a  term  of  life  ?  We  nevef 
obferve  the  animal  economy  providing  fuperfluonfly  j 
and  fince  there  is  no  inftance  to  be  obferved  in  which 
the  teeth  have  fliown  a  power  of  renovation,  why 
fliould  they  be  poffefled  of  vafcularity  and  adion  to  no 
ufeful  end  ?  All  that  feems  neceftary  to  them  is,  that 
they  Ihould  firmly  adhere  without  ading  as  a  foreign 
and  extraneous  body  to  the  furrounding  parts,  and 
this,  vitality,  without  vafcular  adion,  feems  calculated  to 


OF  THE  EORMATION  AND  GROWTH  OF  THE  TEETH. 

In  the  jaws  of  a  child  newly  born,  there  are  con¬ 
tained  two  fets  of  teeth  as  it  were  in  embryo  :  the  deci- 
duous,  temporary,  or  milk  teeth ;  and  the  permanent 
teeth.  The  neceffity  for  this  double  fet  of  teeth  evi¬ 
dently  is  to  be  found  in  the  incapacity  of  alteration 
of  fliape  or  fize  in  the  teeth,  as  in  other  parts  of  the 
body  ;  the  fmaller  teeth,  which  rife  firft,  and  are 
adapted  to  the  curve  and  fize  of  the  jaw-bone  of 
^  infant,  require  to  be  fucceeded  by  others,  larger, 
iironger,  and  carrying  their  roots  deeper  in  the  jaw. 

Each  tooth  is  formed  in  a  little  fac,  which  lies  be¬ 
twixt  the  plates  of  bone  that  form  the  jaw-bone  of  the 
foetus,  or  child,  under  the  vafcular  gum,  and  con- 
nedfed  with  it. 

When  we  open  one  of  thefe  facs  at  an  early  period 
of  the  formation  of  the  tooth,  a  very  curious  appearance 
prefents  itfelf :  a  little  Ihell  of  bone  is  feen  within  the 
fac,  but  no  enamel  is  yet  formed.  Upon  raifing  the 
fhell  of  bone,  which  is  of  the  fliape  of  the  tooth,  and  is 
the  outer  layer  of  the  bony  fubftance  of  the  tooth,  a  foft 
vafcular  fl;ool,  or  pulp*,  is  found  to  have  been  the 
mould  on  which  this  outer  layer  of  oflific  matter  has 
been  formed  ;  and  a  further  obfervation  will  lead  us  to 
conclude,  that  this  bony  part  of  the  tooth  is  in  the  pro- 
grefs  of  being  formed  by  fucceflive  layers  of  matter 
thrown  out  from  the  furface  of  this  vafcular  pulp; 
though  many  have  explained,  the  formation  of  the  tooth, 
by  fuppofing  that  the  layers  of  this  pulp  were  fucceflively 
offified. 

If  we  now  turn  our  attention  to  the  ftate  of  thofe  teeth; 
which  we  know  to  be  later  of  rifmg  above  the  gum,  we 
fliall  find  the  oflification  ftill  lefs  advanced,  and  a  mere 
point,  or  perhaps  feveral  points  of  the  depofited  matter 
o.n  the  top  of  the  pulp. 

The  pulp,  or  vafcular  papilla  on  which  the  tooth  is 

•  Le  noyau,  la  coque,  or  le  germe  de  la  dent,  by  the  French' 
authors. 

formed, 


OF  the'  teeth. 


163 

formed,  has  not  only  this  peculiar  property  of  oflifica- 
tion,  but,  as  the  period  of  revolution  advances,  where 
it  forms  the  rudiments  of  the  molares  for  example,  its 
bafe  fplits  fo  as  to  form  the  mould  of  two,  three,  or  four 
fangs,  or  roots  ;  for  around  thefe  divifions  of  the  pulp 
the  offific  matter  is  thrown  out  fo  as  to  form  a  tube, 
continued  downwards  from  the  body  of  the  tooth. 
Gradually,  and  by  fucceffive  layers  of  matter  on  the 
infide  of  this  tube,  it  becomes  a  ftrong  root,  or  fang, 
and  the  bony  matter  has  fo  encroached  on  the  cavity, 
that  only  a  fmall  canal  remains,  and  the  appearance  of 
the  pulp  is  quite  altered,  having  fhrunk  in  this  narrow 
fpace. 

We  have  faid  that  the  tooth  forming  on  its  pulp,  or 
vafcular  bed,  is  furrounded  with  a  membrane  giving  the 
whole  the  appearance  of  a  little  fac.  This  membrane 
has  alfo  an  important  ufe.  It  is  vafcular  alfo  as  the  pulp 
is,  but  it  is  more  conne£ked  with  the  gums,  and  receives 
its  veffels  from  the  furface,  while  the  pulp,  lying  under 
the  fliell  of  the  tooth,  receives  its  blood-veffels  from  that 
branch  of  the  internal  maxillary  artery  which  takes  its 
courfe  in  the  jaw. 

The  enamel  is  formed  after  the  body  of  the  tooth 
has  confiderably  advanced  towards  its  perfeft  form.  It 
is  formed  by  a  fecretion  from  the  capfule,  or  membrane, 
which  invefts  the  teeth  *,  and  which  is  originally'^conti- 
nuous  with  the  lov/er  part  of  the  pulp.  The  enamel  is 
thicker  at  the  point,  and  on  the  body  of  the  tooth,  than  at 
its  neck.  Mr.  Hunter  fuppofed  that  the  capfule  always 
fecreting,  and  the  upper  part  of  the  tooth  being  formed 
firft,  it  would  follow,  of  courfe,  that  the  point  and  body 
of  the  tooth  would  be  covered  with  a  thicker  depofition  ;  , 
but  k  rather  appears  that  that  part  of  the  fac  oppofite  to 
the  upper  part,  and  body  of  the  tooth,  has  a  greater 
power  of  fecreting,  being  in  truth  more  vafcular  and 
fpongy ;  for  the  whole  of  the  body  of  the  bony  part 

*  This  outer  fac  has  been  called  chorion,  from  the  numerous 
veffels  diftributed  upon  it.  See  HerilTant. 
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of  the  tooth  is  formed  before  the  enamel  invefts  the 
tooth. 

We  are  indebted  to  M.  Heriflant  for  much  of  the 
explanation  of  the  manner  in  which  the  enamel  is 
formed.  He  defcribes  the  fac  *,  its  attachment  to  the 
pulp,  and  to  the  neck  of  the  teeth,  —  as  the  tooth  ad¬ 
vances  to  its  perfedt  form,  the  fac  alfo  changes.  At 
firft  it  is  delicate  and  thin,  but  it  thickens  apace.  And 
he  aflerts,  that  if  after  this  progrefs  is  begun  you  exa¬ 
mine  the  inner  furface  of  it  with  a  glafs,  you  will  per¬ 
ceive  it  to  be  compofed  of  little  veficles  in  regular  order, 
and  which  fometimes  have  a  limpid  fluid  contained  in  . 
them.  This  liquid  exuded  upon  the  furface  of  the  teeth 
he  fupppofes  to  form  the  enamel.  He  explains  alfo 
how  this  fac,  originally  invefting  the  body  and  neck  of 
the  tooth,  being  pierced  by  the  edge  of  the  tooth,  and 
the  tooth  rifing  through  it,  is  Inverted,  and  by  ftill  keep¬ 
ing  its  connexion  with  the  circle  of  the  crown  of  the 
tooth,  rifes  up  in  connexion  with  the  gum,  and  in 
fome  degree  forms  the  new  gum  which  furrounds  the 
,  tooth. 

The  fac  which  enclofes  the  rudiments  of  the  tooth 
confifls  of  a  double  membrane.  The  outer  mem¬ 
brane  is  of  a  loofer  texture,  and  vafcular  ;  the  inner 
is  va^qfilar  alfo,  but  delicate  and  foft.  Mr.  Hunter  ; 
faid,^^hat  while  the  tooth  is  within  the  gum,  there 
is  always  a  mucilaginous  fluid  like  the  fmovia  in  the 
joints  between  this  membrane  and  the  pulp  of  the  tooth. 

I  do  not  imaguie  that  the  enamel  is  produced  by  the 
concretion  of  this  humor,  which  we  may  find  at  any 
period  of  the  growth  of  the  body  of  the  tooth ;  but 
that  the  fecreting  furface  changes  the  nature  of  its 
action,  when  the  bone  of  the  tooth  is  perfected  in  its 
outer  layer, 

.  *  P  - ^  P^dte  bourfe  fcrmw. 
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OP  THE  TEETH  OF  SOME  QUADRUPEDS. 

This  fubjeQ:  of  the  formation  of  teeth  would  be  in¬ 
complete  if  we  left  unexplained  the  peculiar  ftru£ture  of 
the  teeth  of  gramenivorous  animals. 

Mr.  Corfe,  in  a  curious  paper  in  the  Philofophical 
Tranfadions  of  London  for  the  year  i799,defcribes  the 
grinding  tooth  of  an  elephant  in  the  following  terms  t 
In  defcribing  the  ftru£ture  of  the  grinders,  it  muft  be 
obferved,  that  a  grinder  is  compofed  of  feveral  dif- 
tind  lamina  or  teeth,  each  covered  with  its  proper 
enamel  \  and  that  thefe  teeth  are  merely  joined  to  each 
other  by  an  intermediate  fofter  fubftance,  acting  like 
cement. 

The  ftrudlure  of  the  grinders,  even  from  ,  the  firft 
glance^  muft  appear  very  curious,  being  compofed  of  a 
number  of  perpendicular  lamina,  which  may  be  confi- 
dered  as  fo  many  teeth,  each  covered  with  a  ftrong 
enamel,  and  joined  to  one  another  by  the  common  offeous 
matter.  This  being  much  fofter  than  the  enamel,  wears 
away  fafter,  by  the  maftication  of  the  food  ;  and,  in  a 
few  months  after  fome  of  thefe  teeth  cut  the  gum,  the 
enamel  remains  confiderably  higher,  fo  that  the  furface 
of  each  grinder  foon  acquires  a  ribbed  appearance,  as  if 
originally  formed  with  ridges. 

I’he  pulp  of  gramenivorous  animals  is  not  lhaped  like 
that  which  forms  the  human  tooth ;  it  confifts  of  feveral 
proceffes  united  at  thejr  bafe.  The  capfule  has  alfo  pro- 
cefles  which  hang  into  the  interftices  of  the  pulp  ;  the 
pulp  forms  a  fliell  of  bone  which  in  time  covers  it.  The 
proceffes  of  the  capfule,  which  of  courfe  hang  into  the  in¬ 
terftices  of  this  layer  of  bone  (which  has  taken  the  exaft 
form  of  the  pulp),  form  over  the  bone  layers  of  enamel. 
The  tooth  now  confifts  of  conical  proceffes  of  bone,  united 
at  their  roots,  and  the  furfaces  of  thefe  proceffes  have  de- 
pofited  on  them  the  enamel.  The  membraneous  produc¬ 
tions  of  the  capfule  having  completed  the  enamel,  change 
the  nature  of  their  fecretion  fomewhat,  and  throw  out -a 
bony  matter,  which  Dr.  Blake  has  called  the  crujlapetrofa. 
By  the  formation  of  this  laft  matter  of  the  tooth  the  pro- 
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cefles  which  fecrete  are  encroached  upon  fo  much,  that 
they  fhrink  altogether,  and  into  the  place  left  by  them' 
after  they  have  loft  their  power  of;  fecreting,  foreign 
matter  is  fometimes  introduced  by  maftication  *. 

The  effe£t  of  this  formation  is  to  make  the  layers  of 
the  enamel  pervade  the  whole  fubftance  of  the  tooth, 
the  better  to  make  it  ftand  againft  the  continued  attrition 
neceflary  in  the  grinding  and  rumination  of  the  herbi- 
verous  and  gramenivorous  animals.  From  this  ftruc- 
ture  of  gramenivorous  teeth,  the  human  incifors  are 
the  moft  remote.  The  grinders  have  a  form  which 
approaches  towards  it. 

OF  THE  GROWTH  OF  THE  SECOND  SET  OF  TEETH, 
AND  THE  SHEDDING  OF  THE  FIRST. 

.  The  firft,  or  deciduous  fet  of  teeth,  being  adapted 
only  for  the  jaws  of  a  child,  are  deftined  to  be  Ihed,  and 
to  give  place  to  the  adult,  or  permanent  fet  of  teeth, 
Accordingly,  in  obferving  the  progrefs  of  the  formation 
of  the  firft  teeth,  the  rudiments  of  the  fecond  may  alfo 
be  feen  in  the  foetus  of  the  feventh  or  eighth  month ; 
and  in  the  fifth  mid  fixth  month  after  birth,  the  offifica- 
tion  begins  in  them.  The  rudiments  of  the  perma¬ 
nent  teeth  may  be  obferved  even  when  the  fac  is  very  . 
fmall,  and  appear  like  a  filament  ftretching  up  to  the 
neck  of  the  fac  of  the  deciduous  teeth  f.  Thefe  facs  lie 
on  the  inner  fide  of  the  jaw-bone,  and  when  further  ad¬ 
vanced,  the  necks  of  the  two  facs  (both  as  yet  under 
the  gum)  are  united ;  but  when  the  firft  teeth  are 
fully  formed,  and  have  rifen  above  the  gum,  the  al¬ 
veolar  proeeffes  have  been  at  the  fame  time  formed 
around  them,  and  now  the  facs  of  the  permanent  teeth 
have  a  connection  with  the  gums  through  a  fmall  fora¬ 
men  in  the  jaw-bone,  behind  the  fpace  through  which 
the  firft  teeth  have  fhot. 

•  See  a  paper  of  Mr.  Home’s  in  the  Phylofophical  Tranfadionsj 
and  Dr.  Blake’s  Inaugural  Diflertatipn. 

+  See  the  plate  of  the  Teeth. 
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The  opinion  entertained,  that  the  fecond  fet  of  teeth 
pufli  out  the  firft,  is  erroneous,  for  the  change  on  the 
deciduous  and  the  growing  teeth  feems  to  be  influei^ed 
by  laws  of  coincidence  indeed,  but  not  of  mechanical 
aftion.  Sometimes  we  obferve  the  falling  tooth  wafted 
at  the  root,  or  on  the  fide  of  the  fang,  by  the  preflure 
of  the  riling  tooth.  Now  here  we  Ihould  fuppofe  that 
the  newly-formed  tooth  Ihould  be  the  moft  apt  to  be  ab- 
forbed  by  the  preffure  of  the  root  of  the  deciduous 
tooth,  did  we  not  recoiled  that  the  new  tooth  is  invefted 
with  the  hard  enamel,  while  the  preffure  on  the  other 
is  upon  the  the  bony  root.  But  there  is  more  than  this 
neceffary  to  the  explanation  of  the  Ihedding  of  the 
teeth,  for  often  the  fang  is  wafted  while  the  tooth  ad¬ 
heres  only  by  the  gum,  and  the  permanent  tooth 
has  made  little  progrefs  in  its  elevation,  and  has  not 
preffed  upon  it.  This  decay  and  wafting  of  the  fangs 
of  the  teeth  looks  more  like  a  fatisfadory  proof  of  their 
vafcularity,  than  any  other  change  to  which  they  are 
fubjed. 

Yet  there  feems  to  be  no  reafon  why  we  Ihould  not 
fuppofe,  that  as  the  rudiments  of  the  teeth  rife  into 
adion  at  a  particular  time,  and  form  the  bony  centre 
of  the  tooth,  the  decompolition  Ihould  be  effeded  by 
limilar  laws  ;  that  at  a  particular  period  the  tooth  Ihould 
decay,  and  that  the  decay  of  the  tooth  Ihould  begin  with 
the  deftrudion  of  the  fangs.  Either  the  bony  part  of 
the  tooth  has  a  tendency  to  diffolutidh,  independently  of 
a  circulation  of  blood  through  it,  said  thait  as  the  roots 
wafte  the  furrounding  vafcular  parts  abforb  its  fub- 
ftance  ;  or  the  furrounding  vafcular  fubftance  operates 
on  the  tooth  diffolving,  and  abforbing  it,  as  it  is  faid  a 
dead  bone  is  abforbed,  when  placed  upon  an  ulcer. 

It  is  no  proof  of  the  firft  fet  being  pulhed  out  by  the 
fecond  fet  of  teeth,  that  if  the  permanent  teeth  do  not” 
rife,  the  firft  will  remain,  their  roots  unwafted  and  firm 
even  to  old  age ;  for  ftill  I  contend,  that  there  is  an 
agreement  and  coincidence  betwixt  the  two  fets  of  teeth 
in  their  changes,  and  alfo  in  the  alveoli,  by  which  they 
are  furrounded  5  but  this  is  not  nroduced  by  the  pref- 
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fure  of  the  rifing  teeth.  When  a  dentift  "fees  a  tooth 
feated  out  of  the  proper  line,  and  draws  it,  and  finds 
that  he  has  made  the  miftake  of  extracting  the  adult 
tooth,  letting  the  milk  tooth  remain,  he  muft  not  ex- 
peCt  that  the  milk  tooth  will  keep  its  place,  for  the  con¬ 
trary  will  happen  ;  it  will  in  general  fall  out. 

The  old  and  the  new  teeth  are  lodged  in  diftincl  com¬ 
partments  of  the  jaw-bone,  and  what  is  more  curious, 
their  alveoli  are  diftinCl,  for  as  the  roots  of  the  firft 
teeth  decay,  their  alveolar  procelTes  are  abforbed, 
while  again,  as  the  new  teeth  rife  from  their  deep  feat  in 
the  jaw-bone,  they  are  accompanied  with  new  alveoli ; 
and  the  chief  art  of  the  dentift  in  fliifting  the  feat  of  the 
teeth,  is  gradually  to  pufh  them  along  the  jaw,  notwith- 
ftanding  the  bony  partitions  or  alveoli  and  proceffes, 
fo  as  to  bring  them  into  equal  and  feemly  lines.  It  is 
curious lo  obferve,  that  the  alveoli  will  by  the  falling  out 
of  one  tooth,  or  the  operation  of  wedging  betwixt  the 
teeth,  change  their  place  in  the  jaw. 

When  a  tooth  is  loft,  it  appears  as  if  the  fpace  it 
occupied  were  partly  filled  up  by  an  increafed  thicknefs 
of  the  adjacent  teeth,  and  partly  by  the  lengthening  of 
that  which  is  oppofite :  indeed,  this  appearance  has  been 
brought  as  a  proof  of  the  continual  growth  of  teeth. 
But  there  is  a  fallacy  in  the  obfervation  ;  for  when  the 
fpace  appears  to  have  become  narrow  by  the  approxi¬ 
mation  of  the  two  adjacent  teeth,  it  is  not  owing  to  any 
increafe  of  their  breadth,  but  to  their  moving  from  that 
fide  where  they  are  well  fupported  to  the  other  fide 
where  they  are  not.  For  this  reafon  they  get  an  in- 
chned  direction  j  and  this  inclination  may  be  obferved 
in  feveral  of  the  adjoining  teeth  *. 

No  circum  fiance  can  better  illuftrate  how  perfeCl  the 
dependence  of  the  alveoli  is  upon  the  teeth,  than  that 
of  their  being  thrown  off  with  them  in  extenfive  exfo¬ 
liations.  I  have  a  fpecimen  of  this  in  my  colledlion, 
where  the  whole  circle  of  the  alveolar  proceffes  and 
teeth  is  thrown  off.  This  happened  after  the  confluent - 
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fmall-pox.  I  think  I  recollect  a  fimilar  cafe  occurring 
to  Dr.  Blake.  In  thofe  tumors  which  arife  from  the 
alveoli  and  gums,  filling  the  mouth  with  a  cancerous 
mafs,  and  foftening  the  upper  part  of  the  jaw,  there  is 
no  eradicating  the  difeafe  but  by  taking  away  the  whole 
adventitious  part  of  the  jaw  which  belongs  to  the  teeth, 
and  leaving  only  the  firmer  bafe.  But  even  this  opera¬ 
tion  will  be  too  often  unfuccefsful. 

The  tranfplanting  of  teeth  prefents  another  very  in- 
terefting  phenomenon.  A  tooth  recently  drawn,  and 
placed  accurately  into  a  focket  from  which  one  has  been, 
taken,  will  adhere  there  :  nay,  it  will  even  adhere  to 
any  living  part,  as  in  the  comb  of  a  cock.  This,  how¬ 
ever,  proves  only  that  the  tooth  poffefles  vitality  ;  for 
after  it  is  taken  from  the  natural  focket,  if  it  be  kept  any 
time  it  will  not  adhere ;  it  has  become  a  dead  part,  and 
the  living  fubftance  refufes  to  unite  with  it.  Again, 
and  in  oppofition  to  this,  is  it  not  very  extraordinary 
that  a  tooth  may  be  burnt  by  chemical  agents,  or  the 
adual  cautery,  down  to  the  centre,  and  yet  retain  it$ 
hold  ;  or  that  the  body  of  the  tooth  may  be  cut  off, 
and  a  new  tooth  fixed  into  it  by  a  pivot  ?  Had  the  teeth 
any  vafcular  a^ion,  this  torturing  would  caufe  re-aftion 
and  difeafe  in  theni.  Sometimes  the  mofl  terrible  effefls 
are  produced  by  thefe  operations,  as  tetanus,  abfcefs  in 
the  jaws,  &c, ;  but  this  happens  in  confequence  of  the  cen¬ 
tral  nerve  being  bruifed  by  the  vvedging  of  the  pivot  in  the 
cavity  of  the  tooth,  or  by  the  roots  of  the  tooth  becoming, 
as  dead  bodies,  a  fource  of  irritation  to  the  furrounding 
fockets. 

We  may  conclude  that  the  teeth  are  peculiar  in  their 
fubftance  and  ftrufture,  in  the  manner  of  their  growth 
and  nutrition  ;  and,  as  they  are  diftinflfrom  the  other 
bones  of  the  fyftem  in  their  form  and  conneQions,  fo 
^e  they  peculiar  in  the  degree  of  vitality  they  enjoy. 

Of  the  gums. — The  necks  of  the  teeth  are  fur- 
rounded  by  the  gums,  a  red,  vafcular,  but  firm  fub- 
ft^ce,  which  covers  the  alveolar  procefles.  To  the 
bone  and  to  the  teeth  the  gums  adhere  very  ftrongly, 
|DUt  the  edge  tpuching  the  tooth  is  loofe.  The  gums 
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have  little  fenfibillty  in  their  healthy  and  found  ftate,; 
and  by  raaftication,  when  the  teeth  are  loft,  they  gain 
a  degree  of  hardnefs  which  proves  almoft  a  fubftitute  for 
the  teeth.  The  ufe  of  the  gum  is  chiefly  to  give  firm- 
nefs  to  the  teeth,  and  at  the  fame  time,  to  give  them 
that  kind  of  fupport  which  breaks  the  jar  of  bony  con¬ 
tact.  Like  the  alveolar  procefs,  the  gums  have  a  fecret 
connexion  with  the  ftate  of  the  teeth.  Before  the  milk- 
teeth  appear,  there  is  a  firm  ridge  which  runs  along  the 
gums  *,  but  this  is  thrown  off,  or  waftes  with  the  rifmg 
of  the  teeth  :  and  as  the  teeth  rife  the  proper  gums 
grow,  and  embrace  them  firmly.  The  gum  is  firm,  and 
in  clofe  adhefion,  w'hen  the  teeth  are  healthy  ;  loofe, 
fpongy,  or  fhrunk,  when  they  are  difeafed.  The  only 
means  of  operating  upon  the  general  ftate  of  the  teeth 
is  through  the  gums  ;  and  by  keeping  them  in  a  ftate 
of  healthy  aftion,  by  the  brufti  and  tinftures,  the  dentift 
fixes  the  teeth,  and  preferves  them  healthy  ;  but  when 
they  are  allowed  to  be  loofe  and  fpongy,  and  fubjed  to 
frequent  bleeding,  (which  is  improperly  called  a  fcor- 
butic  ftate,)  the  teeth  become  loofe,  and  the  gums 
painful.  If  a  healthy  tooth  be  implanted  in  the  jaw, 
the  gum  grows  up  around  it,  and  adheres  to  it ;  but  if 
it  be  dead  or  difeafed,  the  gum  ulcerates,  loofens,  and 
fhrinks  from  it ;  and  this  fhrinking  of  the  gums  is  foon 
followed  by  the  abforption  of  the  focket. 

From  the  diforder  of  the  teeth,  the  gums  are  fubjed 
to  many  difeafes ;  fome  of  them  troublefome,  fome 
dangerous,  or  at  leaft  giving  rife  to  dangerous  difeafes. 
They  fwell  from  tooth-ach  and  inflammation  of  the 
centre  of  the  tooth  (parulis),  or  form  tumors  from  the 
fide  of  the  tooth  (epulis).  Often  fuppuration  follows 
thefe  fwellings  ;  and  the  matter  making  its  way  by  the 
fide  of  the  jaw,  and  deftroying  the  alveoli,  troublefome 
fiftulse  are  the  cohfequence.  The  accumulation  of 
tartar  on  the  teeth  is  the  caufe  of  an  ulceration  and 
wafting  of  the  gums,  in  the  end  very  injurious  to  the 
teeth.  The  foft,  fpongy,  and  bleeding  tumors  which 
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arife  from  the  gums,  are  in  fad  difeafes  of  the  bone, 
or  rather  the  peculiar  charafteriftic  of  the  difeafe  of  the 
alveoli,  and  of  the  cancelli  of  the  jaw-bone  ;  and  can¬ 
not  be  cured  but  by  a  praQ:ice  which  reaches  to  the 
root  and  origin  of  the  difeafe. 

OF  THE  FIRST  AND  SECOND  SET  OF  THE  TEETH. 

Before  we  obferve  the  claffing  of  the  adult  teeth,  we 
muft  attend  tp  the  two  fets  of  teeth,  the  infantine  or  de¬ 
ciduous  teeth,  and  the  adult  or  permanent  teeth. 

The  firft  fet  of  teeth  are  twenty  in  number :  thefe  are' 
divided  into  three  claffes ;  the  incisores,  four  in  each 
jaw;  the  guspidati,  two  in  each  jaw;  and  the  mo- 
lares,  four  in  number  in  each  jaw. 

The  teeth  of  a  child  generally  appear  in  this  order  : 
firft  the  central  incifores  of  the  lower  jaw  pierce  the 
gum.  In  a  month  after,  perhaps,  their  counterparts 
appear  in  the  upper  jaw.  Thefe,  in  a  few  weeks  are 
fucceeded  by  the  lateral  incifores  of  the  lower  jaw ; 
then  the  lateral  incifores  of  the  upper  jaw,  though  fome- 
times  the  lateral  incifores  of  the  upper  jaw  appear  before 
thofe  of  the  lower  jaw.  The  growth  of  the  teeth  is  not. 
after  this  in  a  regular  progreffion  backwards,  for  now, 
inftead  of  the  cufpidati,  which  are  immediately  late'ral  to 
the  inciforeSj  the  anterior  molares  of  the  lower  jaw 
fhow  their  white  furface  above  the  gum  about  the 
fourteenth  or  fifteenth  month.  Now  the  cufpidati 
pierce  the  gum  ;  and,  laftly,  the  larger  molares  make 
their  appearance,  the  teeth  of  the  lower  jaw  preceding 
thofe  above.  The  laft  tooth  does  not  rife  till  the  begin¬ 
ning  of  the  third  year. 

The  teeth  do  not  always  cut  the  gum  in  this  order  ; 
but  it  is  the  more  regular  and-  common  order. 
When  the  teeth  appear  in  irregular  fucceffion,  more  irri¬ 
tation  and  pain,  and  more  of  thofe  fymptoms  which  are 
ufually  attributed  to  teething,  are  faid  to  accompany 
them. 

The  deciduous  fet  of  teeth  terminates  with  the  rifing 
of  the  fecond  molaris  ;  for  the  third  molaris  being  formed 
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about  the  eighth  year,  when  the  jaw  is  advanced  to¬ 
wards  its  perfect  form,  is  not  flied,  but  is  truly  the  firft 
permanent  tooth.  The  molares  of  the  adult  are  pro¬ 
perly  the  permanent  teeth (immutabiles),  for  they  alone 
arife  in  this  part  of  the  jaw,  and  remain  in  their  original 
places  j  yet  we  mull  recolledt  that,  in  oppofition  to  Al- 
binus,  in  this  arrangement,  it  is  more  common  to  fpeak  of 
the  whole  fet  of  the  adult  teeth  as  the  immutabiles. 

In  the  fixth  and  feventh  years  the  jaws  have  fo  much 
enlarged,  that  the  firft  fet  of  teeth  feems  too  fmall, 
fpaces  are  left  betwixt  them,  and  they  begin  to  fall  out, 
giving  place  to  the  adult  teeth.  But  the  fhedding  of 
the  teeth  is  by  no  means  regular  in  regard  to  time;  the 
child  is  already  no  longer  in  a  ftate  of  nature,  and  a 
thoufand  circumftances  have  fecretly  affefted  the  health 
and  growth.  The  teeth  even  fall  out  three  years  earlier 
in  one  child  than  in  another:  nay,  fo  frequently  are 
fome  of  them  retained  altogether,  that  it  would  appear 
neceflary  to  be  aflured  of  the  forward  ftate  of  the  adult 
tooth  before  the  tooth  of  the  firft  fet  fliould  be  thought- 
lefsly  drawn. 

The  jaw-bones  are  ftill  fo  fmall,  that  the  fecond  fet  of 
teeth  muft  rife  flowly  and  in  fucceffion,  elfe  they  would 
be  crowded  into  too  fmall  a  circle,  and  of  courfe  turned 
from  their  proper  direQ;ion. 

The  incifores  of  the  under  jaw  are  loofe  com¬ 
monly  when  the  anterior  of  the  permanent  molares 
are  thrufting  up  the  gum.  The  permanent  central 
incifores  foon  after  appear,  and  in  two  or  threfe 
months  more  thofe  of  the  upper  jaw  appear.  In  three 
or  four  months  the  lateral  incifores  of  the  lower  jaw  are 
loofe,  and  the  permanent  teeth  appear  at  the  fame 
time  with  the  anterior  molares.  The  lateral  incifores  of 
the  upper  jaw  follow  next ;  and  in  from  fix  to  twelve 
months  more,  the  temporary  molares  loofen,  the  long 
fangs  of  the  cufpidati ,  retaining  their  hold  fome  time 
longer. 

The  anterior  molaris  and  the  cufpidati  falling,  are 
fucoeeded  about  the  ninth  year  by  the  fecond  of  the  bir 
cufpides  and  the  cufpidati.  The  pofterior  of  the  bicufpides 
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take  the  place  of  the  anterior  of  the  molares  about  the 
tenth  or  eleventh  year.  The  fecond  permanent  molares 
do  not  appear  for  five  or  fix  years  from  the  commence¬ 
ment  of  the  appearance  of  the  permanent  teeth.  The  lafl: 
of  the  molares,  or  the  dens  fapientis,  appears  from  the  fif¬ 
teenth  to  the  twentieth,  or  even  to  the  twenty-fifth  year. 

CLASSES  OF  THE  ADULT  TEETH. 

The  teeth  at  full  maturity  are  thirty-two  in  number 
and  they  are  divided  into  thefe  clafles,  incifores^  cufpi- 
dati,  bicufpides^  and  molares. 

The  incifores  are  eight  in  number,  four  in  each  jaw  : 
they  are  of  the  firapleft  form,  their  edges  are  even,  and 
laterally  they  contrad  equally  to  the  neck :  they  are  gib¬ 
bous,  forward,  and  flightly  concave  on  the  infide ;  their 
roots  are  finiple.  The  incifores  of  the  upper  jaw  are 
larger  and  ftronger ;  thofe  of  the  lower  jaw  are  Imaller, 
neater,  and  for  the  moft  part  evenly  fet,  while  the  teeth 
of  the  upper  jaw  are  more  frequently  irregular  from  their 
greater  fize,  and  their  being  crowded  together. 

The  cufpidati  f  are  four  in  number,  one  lateral  to  the. 
incifores  of  each  jaw.  They,  are  flronger  than  the  laft 
in  their  form  ;  thicker  at  the  bafe  in  the  gum ;  more  con¬ 
vex  forward,  and  terminate  with  a  notched  central 
point.  They  are  called  the  canine  teeth.  .  The  canine 
tooth  in  man  rifes  a  very  little  above  the  level  of  the 
other  teeth,  fo  that  it  does  not  prevent  the  lateral  or 
grinding  motion.  'In  carnivorous  animals  it  projeds, 
and  a  fpace.is  left  for  it  in  the  oppofite  jaw.  This  form 
of  the  canine  teeth  locks  the  jaws  when  the  teeth  are 
clofed,  fo  that  there  can  be  no  lateral  motion.  In  brutes 
having  tujks  they  are  turned  out  of  the  mouth  ;  they  arq^ 
not  for  taking  prey,  but  procuring  roots  and  fuch  kind 
of  food,  though  at  the  fame  time,  formidable  weapons 
jof  defence;  the  pofition  of  the  tulk  does  not  interfere 
with  the  lateral  motion  of  the  jaw,  nor  intercept  maf- 
tication. 

*  From  twenty-eiglit  to  thirty -two  In  number,— Hunter. 

f  Denies  canim,  or  the  eye  teeth,  from  their  place  of  original 
lodgment  in  the  upper  jaw. 
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Next  in  order  from  the  fymphyfis  of  the  jaw  rife  the 
bicufpides,  the  fourth  and  fifth  teeth.  Thefe  are  eight  in 
number,  and  accurately  refemble  each  other.  Taking 
one,  we  mayobferve  that  it  is  flattened  laterally, anfwering 
to  the  flat  fide  of  the  root,  and  that  the  crown  termi¬ 
nates  in  two  acute  points :  the  internal  of  thefe  points, 
even  when  not  worn  down,  is  the  leaft.  The  fecond 
bicufpis  is  often  wanting.  The  bicufpides  are  very  often 
called  the  anterior  grinders.  Their  roots  'are  Angle, 
or  appear  like  two  fangs  united ;  or  the  firfl:  bicufpis 
has  in  general  two  fmall  fangs,  or  is  rather  forked  ;  the 
others  feldom  more  than  one.  Their  roots  are  oftener 
curved  than  thofe  of  the  other  teeth. 

'  The  firfl:  and  fecond  grinders  are  nearly  alike.  The 
body  of  thefe  forms  almofl;  a  fquare  ;  generally  five 
points  projeft  from  their  grinding  furface,  which  makes  . 
an  irregular  cavity  in  the  centre  :  often  fome  lefler 
tubercles,  or  points,  are  to  be  obferved  at  the  bafe  of  the 
larger  ones.  The  neck  of  the  tooth  is  but  little  con- 
trafted.  There  are  two  fangs,  one  foreward,  the  other 
backward,  with  their  edges  turned  outward  ;  their  ex¬ 
tremities  are  broad,  often  bifurcated,  and  Ihorter  than 
thofe  of  the  bicufpides.  There  are  two  cavities  to  each 
fang  leading  to  the  general  cavity  in  the  body  of  the 
tooth.  The  fangs  at  their  middle  part  are  generally  bent 
a  little  backward.  The  upper  grinders  have  three  di¬ 
verging  fangs,  and  they  are  more  pointed,  and  have  but 
one  canal.  They  are  directly  under  the  floor  of  the 
maxillary  finus. 

The  jaw  acquires  its  full  proportion  about  the  age  of 
eighteen  or  twenty,  when  the  third  molaris,  or  the  dens 
fapientias^  makes  its  appearance.  This  tooth  is  fhorter 
and  fmaller,  and  is  inclined  more  inward  than  the  others. 
Its  fangs  are  lefs  regular  and  diftindl,  being  often^ 
fqueezed  together.  From  the  cufpidati  to  the  lafl:  grinder, 
the  fangs  are  becoming  much  fhorter;  and  from  the 
firfl:  incifor  to  the  lafl  grinder,  the  teeth  fland  lefs  out 
from  the  fockets  and  gums. 
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CHAP.  I. 

MUSCLES  OF  THE  FACE,  EYE,  AND  EAR. 

I.  MUSCLES  OF  THE  FACE. 

The  occipito  frontalis  is  a  broad  and  thin  muf- 
cular  expanfion,  which  covers  all  the  upper  part 
of  the  cranium.  It  confifts  of  two  bellies,  with  ,  an 
intermediate  Iheet  of  flat  tendon.  The  one  belly  covers 
the  occiput,  the  other  covers  the  forehead,  and  the 
tendinous  expanfion  covers  all  the  upper  part  of  the 
head  ;  by  which  it  has  happened  that  the  moft;  eminent 
anatomifts,  as  Cowper  (p.  29.)  have  mifnamed  its 
tendon,  pericranium  ;  many  have  reckoned  it  two  dif- 
tindt  mufcles,  viz.  the  occipital  and  frontal,  while 
others  (becaufe  of  a  fort  of  rapha,  or  line  of  divifion  in 
the  middle  of  each  belly),  have  defcribed  four  mufcles, 
viz.  two  frontal,  and  two  occipital  mufcles.  But  it  is 
truly  a  double  bellied  mufcle  ;  arid  the  broad  thin 
tendon,  which  belongs  equally  to  both  bellies,  lies 
above  the  true  pericranium,  and  Hides  upon  it.  The 
mufcle  is  therefore  named,  with  ftridt  propriety,  oc- 
dpito-frontalis,  fometimes  epicranius,  fometimes  bi-. 

VENTER,  or  DIGASTRICUS  CAPITIS. 

Origin. — ^The  occipital  portion  is  the  fixed  point  of 
this  mufcle  arifing  from  the,  upper  ridge  of  the  oc¬ 
cipital  bone,  and  covering,  the  back  part  of  the  head, 
from  the  maftoid  procefs  of  one  fide,  round  to  that  on 
the  oppofite  fide  of  the  head.  And  by  the,  perpendi- 
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cular  ridge  of  the  occiput,  it  is  marked  with  a  flight 
divifion  in  the  middle.  . 

Insertion.  —  The  fore  belly  of  the  mufcle  which 
covers  the  forehead,  is  fixed  more  into  the  fkin  and 
eye-brows  than  into  the  bone  :  it  is  flightly  attached  to 
the  bone,  near  the  inner  end  of  the  orbitary  ridge, 
and  efpecially  about  the  inner  corner  of  the  eye,  and 
the  root  of  the  nofe,  by  a  fmaller  and  acute  pointed 
procefs  ; ,  but  ftill  its  chief  attachment  is  to  the  eye-lids 
and  fkin. 

The  TENDON  or  thin  membraneous  expanfion 
which  joins  the  two  bellies,  is  exceedingly  thin  :  it  has 
on  its  inner  fide,  much  loofe  cellular  fubftance,  by 
which,  though  attached  to  the  true  pericranium,  it 
Hides  eafily  and  fmoothly  upon  it  5  but  its  outer  furface 
is  fo  firmly  attached  to  the  fkin,  and  its  fore  belly 
adheres  fo  firmly  to  the  eye-brows,  that  it  is  very  dif¬ 
ficult  to  difleft  it  clean  and  fair. 

I  confider  the  occipital  belly  as  the  fixed  point, 
having  a  firm  origin  from  the  ridge  of  the  bone  ;  its 
frontal  belly  has  the  loofe  end  attached,  not  to  the  os 
frontis,  but  to  the  eye-brow  and  fkin,  and  its  office,  that 
of  raifing  the  eye-brows,  wrinkling  the  forehead,  and 
corrugating  the  whole  of  the  hairy  fcalp,  like  _  thaft 
mufcle  under  the  fkins  of  animals,  which  fhrinks  when 
they  are  cold  or  rudely  touched,  and  by  which  they 
fhake  off  flies  or  infecis.  But  it  is  a  mufcle  more 
employed  in  expreffmg  paffions,  than  in  performing 
ufeful  motions,  and  it  is  often  fo  thin,  as  hardly  to  be 
perceived.  In  fome  it  is  entirely  wanting,  and  many 
who  have  the  mufcle,  have  no  command  nor  power 
over  it. 

There  is  a  fmall,  neat,  and  pointed  flip  of  the  occipito 
frontalis,  which  goes  down  with  a  peak  towards  the 
nofe,  and  is  inferted  into  the  fmall  nafal  bone.  This- 
procefs,  being  much  below  the  end  of  the  eye-brow,, 
mufl  pull  it  downwards  ;  fo  that  while  the  great  mufcle 
raifes  the  eye-brow  and  fkin  of  the  forehead,  this  fmall 
nafal  flip  pulls  the  eye-brow  downwards  again,  refloring 
it  to  its  place,  and  fmoothing  the  fkin.  It  may  be  con- 
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fidered  as  the  antagonift  of  the  great  occipital  and 
frontal  bellies,  and  might  alihofl:  be  defcribed  as  a 
diftin^  mufcle. 

II.  The  coRRUGATDR  suPERciLii  is  another  flip 
which  might  be  fairly  enough  referred,  like  this,  to  the 
occipital  mufcle  ;  but  being  in  many  fubjetts,  particu¬ 
larly  ilrong,  it  is  befl;  defcribed  as  diflind  The  lower 
end  of  the  nafal  flip  of  the  occipito  frontalis  is  fixed  to 
the  nafal  bone.  The  lower  end  of  the  little  flip,  the 
corrugator  fupercilii,  is  fixed  into  the  internal  angular 
procefs ;  and  from  the  inner  angle  of  the  eye,  the  fibres 
fweep  round  the  edge  of  the  orbit,  and  going  obliquely 
upwards  and  outwards,  are  fo  mixed  with  the  fibres  of 
the  frontal  mufcle,  and  of  the  orbicularis  oculi,  where 
thefe  two  touch  each  other,  that  it  is  doubtful  to  which 
of  thefe,  greater  mufcles  this  little  one  might  be  mofl; 
properly  referred.  So  this  flip  of  oblique  fibres,  rifing 
from  the  inner  angle  of  the  eye,  and  being  fixed  into 
the  eye-brow,  alfo  antagonizes  the  occipito  frontalis, 
and.  drawing  the  eye-brows  together,  and  Wrinkling  the 
fpace  betwixt  them,  is  very  rightly  named  corruga¬ 
tor  SUPERCILII. 

III.  Orbicularis  oculi,  or  palpebrarum,  is  a 
neat  and  regular  mufcle,  furrounding  the  eye,  and 
covering  the  eye-lids  in  a  circular  form.  It  is  exceed¬ 
ingly  flat  and  thin  ;  is  about  an  inch  in  breadth  ;  lies 
immediately  under  the  &in  of  the  eye-lids,  and  is  im¬ 
mediately  attached,  to  them,  and  but  little  connedled 
with  the  bone.  It  has  one  final!  tendon  in  the  inner 
corner  of  the  eye,'  which  is  both  its  origin  ,aad  infer- 
tion  ;  for  it  begins  and  ends  in  it.  This  fmall  tendon 
is  eafily  felt  through  the  fldn  in  the  inner  corner  of  the 
eye.  It  arifes  by  a  little  white  knot  from  the  nafal 
procefs  of  the  upper  jaw-bone.  Its  fibres  immediately 
become  mufcular,  and  fpread  out  thin  over  the  upper 
eye- lid.  They  pafs  over  it  to  the  outer  comer  of  the 
eye,  w'here  they  crofs  a  little,  and  having  covered  juft 
the  edge  of  the  temple  with  their  thin  expanded  fibres, 

*  It  lies  entirely  under  the  frontal  muscle  :  it  is  firmer  and 
fenoother  in  its  fibres.  C  B. 
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they  return  In  a  circular  form  round  by  the  lower  eye^ 
lid  to  the  point  from  whence  they  had  fet  out.  This 
is,  in  all  its  courfe,  a  very  thin  mufcular  expanfion, 
with-  regular  orbicular  fibres.  It  is  rather  a  little 
broader  over  the  lower  eye-lid,  extends  itfelf  a  little 
upon  the  face  beyond  the  brim  of  the  focket,  both  at 
the  temple,  and  upon  the  cheek  ;  and  its  fibres  crofs 
each  other  a  little  at  the  outer  angle  j  fo  that  fome, 
underftanding  this  croffing  as  a  meeting  of  fibres  from 
the  upper  and  from  the  lower  raufcle,  have  defcribed 
it  as  two  femicircular  raufcles.  And  thofe  fibres  which 
are  next  to  the  tarfus  or  cartilaginous  circle  of  the  eye¬ 
lids,  were  diftinguifhed  by  Riolan,  under  the  title  of 
MuscuLus  ciLiARis.  Our  name  expreffes  the  com¬ 
mon  opinion,  that  it  is  a  circular  mufcle,  whofe  chief 
point  or  fulcrum  is  in  the  inner  corner  of  the  eye,  and 
which  ferves  as  a  fphinfter  for  clofmg  the  eye.  It 
fqueezes  with  fpafmodic  violence,  when  the  eye  is  in¬ 
jured,  as  by  dull.  And  by  its  drawing  down  the  eye¬ 
lids  fo  firmly,  it  preiTes  up  the  ball  of  the  eye  hard  into 
the  focket,  and  forces,  the  lachrymal  gland  that  is  within 
the  focket,  fo  as  to  procure  a  flow  of  tears.  ^ 

IV.  Levator  palpebr^  suPERioRis.-i-This  fmall 
mufcle  arifes  deep  within  the  focket,  from  the  margin 
of  that  hole  which  gives  pafiage  to  the  optic  nerve.  It 
begins  by  a  fmall  flat  tendon  in  the  bottom  of  the  optic 
cavity,  becomes  gradually  broader  as  it  goes  over  the 
eye-ball  j  it  ends  in  the  eye-lid,  by  a  broad  expanfion  of; 
mufcular  fibres,  which  finally  terminate  in  a  fhort  flat 
tendon.  It  lies  under  the  orbicularis  palpebrm,  is  in- 
ferted  into  the  whole  length  of  the  cartilage,  of  the 
tarfus,  and  raifes  and  opens  the  upper  eye-lid.  And  the 
divifion  of  the  orbicularis  oculi  into  two,  by  the  older 
anatomifts,  was  a  confequence  of  their  not  knowing  of 
the  true  levator  palpebrse,  and  their  not  being  able  to 
defcribe  any  mufcle  by  which  the  upper  eye-lid  could 
be  raifed,  except  the  upper  half  of  the  orbicularis. 

The  occipito  frontalis,  but  efpecially  its  occipital' 
belly,  raifes  the  eye-brows  ;  the  pointed  flip  of  the  fame 
mufcle  pulls  them  downwards  5  the  corrugator  pulls 

them 
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them  direfily  inwards,  and  knits  the  brows ;  the  levator 
pal  Debras  opens  the  eye-lid,  and  the  orbicularis  oculiclofes 
the  eye.  Whether  certain  fibres  from  the  platifma-iny* 
oides,  (a  thin  flat  mufcle  tvhich  mounts  from  the  neck, 
over  the  cheek,)  may  not  pull  down  the  lower  eye-lid,  or 
whether  fome  ftraggling  fibres,  arifing  from  the  zygoma, 
may  not  have' the  appearance  of  a  depreflbr  of  the  lower 
eye-lid,  it  is  not  neceflary  to  determine,  fince  there  is 
no  regularly  appointed  mufcle,  and  the  lower  eye-lid  is 
almoft  immovable,  at  leaft  in  man. 

MUSCLES  OF  THE  NOSE  AND  MOUTH* 

V.  Levator  labii  superioris  and  alje-  nasi* 
Cowper  defcribes  the  levator  labii  fuperioris  as  an  ir¬ 
regular  produftion  of  thfe  frontalis,  extending  along  the 
noftrils.-  But  it  is  a  neat  and  delicate  mufcle,  which 
arifeSj  by  a  fmall  double  tendon,  from  the  nafal  procefs 
of  the  upper  jaw-bone,  clofe  by  the  tendon  of  the  or¬ 
bicularis.  oculi*  It  is  one  little  fafciculus  of  mufcular 
fibres  above  ;  but  as  it  approaches  the  nofe,  it  fpreads 
out  broader,  dividing  into  two  fmall  fafciculi,  one  of 
which  is  implanted  into  the  wing  or  ca;rtilage  of  the 
nofe,  and  the  other,  paffing  the  angle  of  the  nofe,  goes 
to  the  upper  lip  :  thus  it  is  pyramidal  with  its  bafe 
downwards,  and  was  named  pyramidalis  by  Gaflerius, 
Winflow,  and  others*  It  is  called  by  Cowper  dilator 
alse  nafi  ;  it  raifes  the  upper  lip,  and  fpreads  the  noftrils 
wide,  as  is  obferved  in  a  paroxyfm  of  rage,  or  in 
afthmatics.  . 

VI.  The  levator  labii  fuperioris  proprius,  is  diftin- 
guiftied  by  the  name  of  levator  proprius,  becaufe  there 
are  two  others  ;  one  belonging  to  the  angle  of  the 
mouth,  and  confequently  to  both  lips.  5  and  one  common 
to  the  lip  and  nqftril. 

The  levator  proprius  is  often  named  mufculus  in- 
civus,  beaufe  it  arifes  from  the  upper  jaw,  juft  above 
the  incifores,  or  cutting  teeth,  and  confequently  juft 
under  the  edge  of  the  orbit  :  it  is  broad  at  its  origin  ; 
it  lies  flat,  and  runs  dov/nwards,  and  obliquely  inwards, 
N  2  to 
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to  the  middle  of  the  lip,  till  it  meets  its  fellow  juft  in 
the  filtrum*.  It  pulls  the  upper  lip  and  the  feptum  of 
the  nofe  diredtiy  upwards. 

VII.  The  LEVATOR  ANGULi  ORIS,  is  Called  alfo 
LEVATOR  COMMUNIS  LABioRUM,  becaufe  it  operates 
equally  on  both  lips.  It  is  named  caninus  ;  for  as 
the  laft-named  mufcle  rifes  from  the  upper  jaw-bone 
above  the  incifores  or  cutting  teeth,  this  arifes  above 
the  canini  or  dog  teeth,  or  above  the  firft  grinder,  by  a 
very  fhort  double  tendon.  The  exadt  place  of  its 
origin  is  half  way  betwixt  the  firft  grinder  and  the  infra 
orb'itary  hole :  it  is  mixed  with  the  orbicularis  oris,  at 
the  corner  of  the  mouth,  fo  that  it  raifes  the  angle  of 
the  mouth  upwards. 

VIII.  The  ZYGOMATJCUs  MAJOR  has  nearly  the 
fame  direftion  and  ufe  with  this  one ;  for  it  arifes  from 
the  cheek  bone  near  the  zygomatic  future  ;  runs  down¬ 
wards  and  inwards  to  the  corner  of  the  mouth  ;  is  a 
long  and  flender  mufcle,  which  ends  by  mixing 
fibres  with  the  orbicularis  oris  and  the  depreflbr  of 
the  lip. 

•IX.  The  ZYGOMATicus  minor  arifes  a  little  higher 
upon  the  cheek  bone,  but  nearer  the  nofe  ;  it  is  much 
flenderer  than  the  laft,  and  is  often  wanting. 

It  is  the  zygomatic  mufcle  that  marks  the  face  with 
that  line  which  extends  from  the  cheek  bone  to  the 
corner  of  the  mouth,  and  which  is  fo  ftrong  in  many. 
The  zygomatic  mufcles  pull  the  angles  of  the  mouth 
upwards  as  in  laughter  ;  or  one  of  them  diftorts  the 
mouth,  whence  the  zygomatic  mufcle  has  gotten  the 
name  of  diftortor  oris  ;  the  ftrong  aftion  of  the  mufcle 
is  particularly  feen  in  laughter,  rage,  grinning. 

X.  Buccinator.  The  buccinator  was  long  thought 
to  be  a  mufcle  of  the  lower  jaw,  arifing  from  the  upper 
alveoli,  and  inferted  into  the  lower  alveoli  to  pull  the 
jaw  upwards  ;  but  its  origin  and  infertion,  and  the 
diredlion  of  its  fibres,  are  quite  the  reverfe  of  this.  For 
this  large  flat  mufcle,  which  forms,  in  a  manner,  the 

•  The  filtrum  is  the  fuperficlal  gutter  atong  the  upper  lip  from, 
the  partition  of  the  nofe  to  the  tip  of  the  lip. 

walls 
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walls  of  the  cheek,  arifes  chiefly  from  the  coronoid  pro- 
cefs  of  the  lower  jaw-bone,  and  partly  alfo  from  the 
ond  of  the  alveoli  or  focket  procefs  of  the  upper  jaw, 
clofe  by  the  pteregoid  procefs  of  the  fphenoid  bone; 
it  arifes  alfo  from  the  upper  jaw ;  it  goes  forwards  with 
direfl;  fibres  to  be  implanted  into  the  corner  of  the 
mouth  ;  it  is  thin  and  flat,  and  forms  the  walls  of  the 
cheek ;  it  is  perforated  in  the  middle  of  the  cheek  by 
the  dud  of  the  parotid  gland.  Thefe  are  its  principal 
ufes ;  that  it  flattens  the  cheek,  and  fo  affifls  in  fwallow- 
ing  liquids :  that  it  turns,  or  helps  to  turn,  the  morfel 
in  the  mouth  while  chewing,  and  prevents  it  getting 
without  the  line  of  the  teeth;  in  blowing  wind  inflru- 
ments,  it  both  receives  and  expels  the  wind :  it  dilates 
like  a  bag,  fo  as  to  receive  the  wind  in  the  cheeks ;  and 
it  contrads  upon  the  wind,  fo  as  to  expel  the  wind,  and 
to  fwell  the  note:  In  blowing  the  ftrong  wind  inftru- 
ments,  we  cannot  blow  from  the  lungs,  for  it  ftrefles 
the  breathing,  but  referve  the  air  in  the  mouth,  which 
we  keep  continually  full ;  and  from  this  it  is  named,  from 
blowing  the  trunipet,  the  buccinator. 

XI.  Depressor  anguli  oris. — The  depreflbr  an- 
guli  oris  is  a  neat  fmall  triangular  mufcle,  and  is  indeed 
v-^ery  commonly  named  muscujlus  triangularis  la- 
bio  rum,  from  its  fliape.  The  bafe  of  the  triangle  is  at 
the  line  of  the  lower  jaw,  where  the  mufcle  rifes  with  a 
fat  flelhy  head  about  an  inch  in  breadth.  It  grows 
fmaller  gradually  as  it  rifes  towards  the  corner  of  the 
mouth,  where  it  is  implanted,  fmall  almoft  in  a  point, 
and,  diredly  oppofite  to  the  zygomatic  and  le\^ator  muf- 
cles  ;  and  aS  the  zygomatic  mufcle  makes  a  line  from  the 
cheek  down  to  the  angle  of  the  mouth,  this  makes  a 
line  from  the  chin  up  to  the  corner  of  the  mouth.  It  is 
chiefly  adive  in  exprefling  the  paflTions,  and  gives  form 
to  the  chin  and  mouth.  In  cheerful  motions,  as  laugh¬ 
ter,  fmiling,  &c.,  the  zygomatics  and  levators  pull  the 
angles -of  the  mouth  upwards.  In  fear,  hatred,  revenge, 
contempt,  and  the  angry  paffions,  the  triangulares  pull 
the  corners,  of  the  mouth  downwards  ;  and,  at  the  place 
^3  "  wher§ 
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where  thefe  meet,  there  is  formed  a  fort  of  rifmg  at  the 
angle  of  the  mouth  :  for  a  great  many  tendons  are 
crowded  into  this  one  point ;  the  zygomatic,  levator, 
depreifor,  and  orbicularis  oris  mufcles .  meeting  and 
croffing  each  other  at  this  place. 

XiL  The  DEPRESSOR  LABii  iNFERioRis  is  a  fuiall 
mufcle,  the  difcovery  of  which  Cowper  claims  for  himfelf. 
It  is  a  fmall  mufcle,  lying  on  each  fide  of  the  chin,  .which, 
with  its  fellow,  refemblevS  very  much  the  levators,  of 
the  upper  lip.  The  depreffor  labii  inferioris  arifes  on 
each  fide  of  the  chin,  from  the  lower  jaw-bone,  under 
the  line  of  the  triangular  mufcle.  It  goes  obliquely  up¬ 
wards  and  inwards,  till  it  meets  its  fellow  in  the  middle 
of  the  lip  ;  and  where  the  mufcles  of  the  oppofite  fide 
meet,  there  is  a  little  filtrum  or  furrow  on  the  lower  lip, 
as- on  the  upper  one.  It  mixes  its  fibres  with  the.  orbi¬ 
cularis,  and  its  ufe  is  to  puli  the  lip  downwards :  each 
mufcle  is  of  a  fquare  form,  and  thence  has  been  often 
named  .^uadratus  GEN^,the  fquare  mufcle  of  the  chin, 

Xni.  The  ORBICULARIS  ORIS,  or '  mufcle  round  the 
mouth,  is  often  named  constrictor  oris,  sphinc¬ 
ter.  or  OSGULATOR.  It  is  very  regular  ;  it  is  an. inch 
in  breadth,  .and  conftitutes  the  thicknefs  of  the  lips  :  it 
lies  in  the  red  part  of  the  lips,  and  is  of  a  circular  form 
furrounding  the  mouth  after  the  fame  manner  .that  the 
orbicularis  oculi  encircles  the  eye.  We  fee  a  degree  of 
•croffing  in  the  fibres  at  the  angles  of  the  mouth,  whence 
it  has  been  confidered  by  many,  not  as  a  circular  mufcle, 
but  as  one  confifting  of  two  femicircular  mufcles,  the 
SEMI  ORBICULARIS  fuperior,  and  semi  orbicularis 
INFERIOR.  Its  fixed  points  are  the  two  angles  of  the 
mouth ;  at  that  fweliing  which  is  formed  by  the  union 
of  the  zygomatic,  triangular,  and  other  mufcles,  part 
of  it  takes  origin  from  the  alveolar  procefs  of  the  canine 
teeth.  The  chief' ufe  of  this  mufcle  is  to  contrafl;  the 
rnouth,  and  antagonize  the  other  mufcles  which  I  have 
juft  defcribed.  Often  a  fmall  flip  runs  up  from  the 
middle  of  the  upper  lip,  to  the  tip  of  the  nofe  ;  it  is  the 
NASALis  LABII  suPERioRis  of  Albinus  j  it  Hcs  exadtiy 
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ia  the  furrow  of  the  filtrum,  and  is  occafionally  a 
levator  of  the  upper  lip,  or  a  deprelTor  of  the  tip  of  the 
nofe. 

Thefe  mufcles  of  the  nofe  and  lips,  are  not  ufeful 
merely  in  expreffing  the  paffions ;  that  is  but  a  fecondary 
and  accidental  ufe,  while  their  great  office  is  to  perform 
thofe  continual  movements,  which  breathing,  fpeaking, 
chewing,  fwallowing,  require.  There  are  mufcles  for 
opening  the  mouth  in  various  directions,  which  are  ail 
antagonized  by  this  one,  the  orbicularis  oris.  The  le¬ 
vator  labii  fuperioris,  and  the  depreflbr  labii  inferioris, 
feparate  the  lips  and  open  the  mouth.  The  levator  an- 
guli  oris,  along  with  the  zygomatic  mufcles,  raifes  the 
cheek,  and  dilates  the  corners  of  the  mouth.  The 
buccinator  pulls  the  corner  of  the  mouth  direCtly  back¬ 
wards,  opening  the  mouth.  The  angularis  oris  alfo  di¬ 
lates  the  mouth,  pulls  the  angles  of  the  mouth  down¬ 
wards  and  backwards,  and  forms  it  into  a  circle,  if  the 
others  ad  at  the  fame  tim-e  ;  but  the  orbicularis  oris  is 
the  largeft  and  ftrongeft  (formed  as  it  were,  by  the  fibres 
of  all  thefe,  taking  a  new  diredion,  and  turning  round 
the  lips),  fliuts  the  mouth,  and  antagonizes  them  all, 
and  from  an  opening  as  wide  as  the  mouth  can  require, 
fiiuts  the  mouth  at  pleafure,  fo  clofely,  as  to  retain  the 
very  breath  againft  all  the  force  of  the  lungs.  It  is  the 
true  antagonifi:  of  all  the  other  mufcles,  and  they  and 
the  orbicularis,  mutually  re-ad  on  each  other,  in  alter¬ 
nately  opening  and  clofing  the  mouth.  This  pheno¬ 
menon  of  the  orbicularis  mufcie,  dilating  to  fuch  a  wide- 
nefs,  and  in  an  inftant  clofing  the  mouth  again,  with 
fuch  perfed  accuracy,  as  to  retain  the  breath,  puts  to 
nought  all  the  vain  calculations  about  the  contradion  of 
mufcles,  as  that  they  can  contrad  no  more  than  one 
third  of  their  length  ;  for  here  is  an  infinite  contradion, 
fuch  as  no  procefs  can  meafure.  It  is  a  paralyfis  of  thefe 
mufcles  that  fo  often  occafions  a  hideous  diftortion  of  . 
the  face ;  for  when  the  one  fide  of  the  body  fells  into 
palfy,  the  mufcles  of  one  cheek  ceafe  to  ad ;  the 
mufcles  of  the  other  cheek  continue  to  ad  with  their 
ufual  degree  of  power.  This  contradion  of  the  mufcles 
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of  one  cheek,  excites  alfo  the  orbicularis  oris  to  a6t, 
and  fo  the  mouth  is  purfed  up,  and  the  lips  and  angles 
of  the  mouth  are  drawn  towards  one  hde. 

There  are  fome  fmaller  mufcles,  which,  lying  under 
thefe,  could  not  be  defcribed  without  danger  of  confu^ 
fion;  as— 

XIV.  The  DEPRESSOR  LABII  SUPERIORIS  and  AL-ffi 
NASI,  which  is  very  fmall,  and  lies  concealed  under  the 
other  mufcles.  It  rifes  from  the  gum  or  focket  of 
the  fore  teeth,  and  thence  is  named  by  Winflow,  inci- 
ficivus  medius.  Jt  goes  into  the  root  of  the  noftril  and 
pulls  it,  and  of  courfe,  the  upper  lip  down,  and  is  named 
by  Albinus  and  Cowper,  conftriQ:or  vel  comprehbr  als 
nafi. 

XV.  The  CONSTRICTOR  NASI,  or  comprefler  of  the 
nofe,  is  a  fmall  fcattered  bundle  cf  mmfcular  fibres, 
which  croffes  the  wings,  and  goes  to  the  very  point' of 
the  nofe ;  for  one  arifes  from  the  wing  of  the  nofe  on 
each  fide,'  and  meets  its  fellow  in  the  middle  ridge, 
where  both  are  fixed  into  the  middle  cartilage,  or  into 
the  lower  point  of  the  nasal  bones  meeting  with  the 
peak  of  the  frontal  mufcle,  or  its  fcattered  fib^res.  But 
this  mufcle  is  fo  difficultly  found,  that  when  Cowper  faw 
it  diflindtly  m.arked  inBidloe’s  1 2th  table,  he  confidered  it 
as  a  fidtion, having  fought  for  it  very  carefully,  but  in  vain. 

And  XVI.  The  levator  menti,  which  arifes  from 
the  lower  jaw,  at  the  root  of  the  cutting  tooth,  has 
been  named  incisivus  inferior.  It  is  inferted  into 
the  fkin,  on  the  very  centre  of  the  chin :  by  its  contrac¬ 
tion  it  draws  the  centre  of  the  chin  into  a  dimple ;  and 
from  its  moving  the.  under  lip  at  the  fame  time,  it  is, 
named  levator  labii  inferioris. 

MUSCLES  OF  THE  EXTERNAL  EAR. 

Though  perhaps  notone  of  ten  thoufand  ha,s  the 
power  of  moving  the  outward  ear,  yet  there  are  many 
thin  and  fcattered  fibres  of  mufcles  about  the  root  of 
the  cartilage  of  the  ear,  to  which  we  cannot  refufe  the 
name  and  diflindion  of  mufcles  5  and  which  ferve,  in- 
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deed,  to  indicate,  that  nature  had  intended  a  degree  of 
motion,  which,  perhaps  by  the  manner  of  covering  the 
heads  of  children,  we  may  have  loft.  But  in  a  few, 
thefe  fafciculi  of  fibres,  have  not  the  form  only,  but  the 
ufes  of  mufcles.  The  celebrated  Mr.  Mery,  was  wont, 
when  lecturing  on  this  fubjedt,  to  amufe  his  pupils,  fay¬ 
ing,  pleafantly,  ‘‘  that  in  one  thing,  he  furely'belonged 
to  the  long  ear’d  tribe  j”  upon  which,  he  moved  his 
ears  very  rapidly,  backwards  and  forwards  *. 

XVII.  Superior  auris  is  named  attollens  becaufeit  ' 
lifts  the  ear  upwards  :  it  is  a  very  thin,  flat  expanfion, 
which  can  hardly  be  diftin'guifhed  from  the  fafcia  of  the 
temporal  mufcle,  upon  which  it  lies  ;  it  arifes  broad  and 
circular,  from  the  expanded  tendon  of  the  occipito  fron¬ 
talis,  and  is  inferted  narrow  into  the  root  of  the  cartila¬ 
ginous 'tube  of  the  ear. 

XVIII.  Anterior  auris  is  a  ver}’- delicate,  thin,  and 
narrow  expanfion,  arifing  about  the  zygoma,  or  rather 
from  the  fafcia,  with  which  the  zygoma  is  covered  5  it 
is  implanted  round  the  cartilaginous  tube  at  its  root. 

XIX.  The  posTE-RioR  auris  is  alfo  a  fmall  mufcle, 
very  delicate  and  thin ;  but  the  anterior  rifes:  in  one  fmall 
and  narrow  flip  only,  while  this,  the  pofterior,  rifes  com¬ 
monly,  in  three  narrow  and  diftind  flips,  from  about  the 
place  of  the  maftoid  procefs  f ;  whence  it  is  often  named 
triceps  auris.  It  goes  diredly  forwards  to  be  im¬ 
planted  into  the  concha.  It  is  named  retrahens 
AURIS  from  its  office. 

But  there  are  ftill  other  mufcles  enumerated,  which 
are  not  for  moving  the  outward  ear  upon  the  head,  but 
for  moving,  or  rather  giving  tenfion  to  the  cartilages  of 
the  outward  ear.  Thofe  fibres,  are  merely  mufcular 
membranes,  which  have  none  of  the  marks  nor  offices 
of  true  mufcles  ;  they  have  feldom  fleffiy  fibres,  and  the 
parts  upon  which  they  lie  are  fixed.  Heifter  denies- 
them  the  title  of  mufcles,  and  calls  them  mufcular 
-  membranes  only. 

The  ring  and  other  bendings  of  the  outward  ear, 

*  Vide  Palfin,  who  ivas  his  pupil.  The  celebrated  Albinus 
could  move  his  ears. 

t  Fibrae  carneae  tranfverfe,  a  nobis  defcriptae.  Valsalva. 

are. 
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are  called  helix  and  antiheiix,  tragus  and  antitragus; 
and  this  determines  the  names  of  thefe  ambiguous 
fibres,  which  are  fometimes  found  lying  upon  thefe 
circles  of  the  outward  cartilage,  juft  under  the  fldn.  . 

XX.  The  MUSCULUS  helicis  major  lies  upon  the 
upper,  or  fharp  point  of  the  helix,  or  outward  ring. 

XXL  Heltcis  minor  rifes  lower  than  the  former, 
upon  the  fore  part  of  the  helix. 

XXII.  The  TRAGicus  lying  upon  the  concha,,  and 
ftretching  to  the  tragus. 

XXIII.  The  ANTiTRAGicus  lies  in  the  antitragus. 

XXIV.  And,  iaftly,  There  is  the  transversus 
AURis  of  Albinus. 


MUSCLES  OF  THE  EYE-BALL. 

The  eye-ball  is  entirely  furrouuded  by  mufcles, 
which  turn  it  in  all  direftions.  There  is  one  mufcle- 
on  either  fide,  one  above,  and  one  below;  thefe  arife 
from  the  very  bottom  of  the  focket,  fpread  out  upon 
the  ball  of  the  eye,  and  are  implanted  into  its  forepart, 
where  the  expanfions  of  their  colourlefs  tendons  form 
what  is  called  the  v/hite  of  the  eye.  Now  thefe  four 
mufcles,  coming  the  ftraight  courfe  from  the  optic 
foramen  to  the  anterior  part  of  the  eye-ball  are  cal¬ 
led  the  recti,  or  ftraight  mufcles  :  for  their  pulling 
is  from  the  bottom  of  the  focket.  But  there  are  two 
other  mufcles  which  are  named  the  oblique  mufcles,  be- 
caufe  they  pull  from  the  edges  of  the  focket,  and  turn 
the  eye  obliquely ;  for  they  go  in  a  direction  exactly  op- 
pofite  to  the  redti.  The  redti  come  diredly  forwards, 
from  the  bottom  of  the  orbit;,  thefe  go  obliquely 
backwards,  from  the  edge  of  the  orbit ;  one  rifes 
from  the  lower  edge  of  the  focket,  and  goes  backwards 
under  the  eye-ball  ;  the  other  rifes  indeed,  along  with 
the  redti,  in  the  bottom  of  the  focket,  but  it  has  a  carti¬ 
laginous  pulley  on  the  very  edge  of  the  focket,  at  its 
upper  part ;  and  its  fmall  round  tendon  firft  runs  through 
this  pulley,  and  then  turns  down  upon  the  eye,  and  goes 
backwards  ;  fo  that  the  ftraight  mufcles,  prefs  down 
the  eye-ball  deep  into  the  focket,  while  the  oblique 
3  mufcles. 
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niufcles,'  bring  the  eye-ball  forwards,  pulling  it  outwards 
from  the  focket. 

The  trueft  defcription  of  the  recli,  is  as  of  one  muf- 
cle,  fince  their  only  variety  is.  that  difference  of  place, 
v/hich  is  expreffed  by  the  name  of  each.  They  all 
agree  in  thefe  chief- circumftances,  that  they  arife  by 
flat,  but  fmall  tendons,  round,  the  margin  of  the, optic 
hole,  arifing  from  the  circle  of  that  hole,  or  rather 
from  the  periofteum  there  ;  and  there  being  one  above, 
one  below,  and  one  on  either  fide,  they  completely  fiir- 
round  the  optic  nerve,  and  adhere  to  it.  ,  They  are  , 
neat  and  delicate  mufcles,  which  gradually  expand  each 
into  a  flefliy  belly,  which  furrounds  and  covers  the 
middle  of  the  ball'  of  the  eye.  They  flill  go  on  expand¬ 
ing,  till  they  at  lafl;  terminate,  each  in  abroad,  fiat,  and 
very  white  tendon,  which  covers,  all  the  fore  part  of  the 
eye,  up  to  the  circle  of  the  lucid  cornea  or  window  ;  and 
their  white  and  fhining  tendons  form  that  enamelled- 
like  part,  which  lies  without  the  coloured  circle,  and 
which  is  named  the  white  of  the  eye,  or  the  tunica 
ALBUGINEA,  as  if  it  Were  abfolutely  a  diflindt  coat. 

■  Now,  the  only  difference  in  thefe  flraight  mufcles, 
is  in  refpedl  of  length  ;  for  the  optic  nerve  enters  the 
eye,  not  regularly  in  the  centre,  but  a  little  towards 
the  inner  fide,  fo  that  the  redlus  internusj  or  mufcle 
neareft  the  nofe,  is  a  little  fhorter.  The  re&us  exter- 
nus,  or  mufcle  neareft  to  the  temple,  is  a  little  longer  : 
But  the  redlus  fuperior,  and  the  redlus  inferior  are  of 
equal  length.  The  ufes  of  thefe  mufcles  are  exceedingly 
plain.  , 

XXV.  The  RECTUS  superior,  lifting  the  eye  direQIy 
upwards,  is  named  the  musculus  attollens,  the 
LEVATOR  ocuLi  or  SUPERBUS,  as,  expreflive  of  haugh- 
tinefs  and  pride. 

XXVI.  And  the  RECTUS  inferior,  which  is  diredlly 
oppofite  to  it,  is  named  deprimens  oculi  or  humilis, 
as  exprefltng  modefty  and  fubmiffion. 

XXVn.  The  RECTUS  intern  us  is  called  adducens, 
as  carrying  the  eye  towards  the  nofe,  or  eibitorius, 
becaufe  it  direfts  the  eye  to  the  cup. 

And 
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And  (XXVIIL)  the  rectus  externus^  the  outer 
ftraight  mufcle,  as  it  turns  the  eye  away,  is  named  ab- 
l>ucToR  ocuLi,  or  iNDiGNABUNDus,  expreffing  anger 
or  fcorn.  Such  is  the  efFeQ;  of  thefe  mufcles,  that  when 
they  aft  in  fucceffion,  they  roll  the  eye ;  but  if  they 
aft  all  at  once,  the  power  of  each  is  balanced  by  the 
aftion  of  its  oppofite  mufcle,  and  the  eye  is  immovably 
fixed.  So  that  fometimes  in  our  operations,  when 
the  couching  needle  approaches  the  eye,  fear  comes 
upon  the  patient,  and  the  eye  is  fixed  by  a  convul- 
five  aftion,  more  firmly  than  it  could  be  by  the  inflru- 
ments,  or  by  the  finger  ;  fo  that  the  fpeculum  oculi 
is  after  fuch  an  accident .  of  no  ufe.  The  eye  con¬ 
tinues  fixed,  during  all  the  operation,  but  it  is  fixed 
in  a  mofl  dangerous  way,  by  a  power  which  we  cannol 
controul,  and  which  fometimes,  when  our  operation  is 
for  extrafting  one  of  the  humours  only,  fqueezes  out 
the  whole. 

XXIX.  The  OBLIQUUS  superior  arifes  along  with 
the  refti  in  the  bottom  of  the  eye  above,  and  towards 
the  inner  fide,  direfting  its  long  tendon  towards  the  inner 
angle  of  the  eye  ;  and  there  it  pafTes  its  tendon  through 
that  pulley,  whofe  hollow  I  have  marked  in  defcribing 
the  os  frontis,  as  under  the  fuperciliary  ridge,  and  near' 
to  the  inner  corner  of  the  eye.  It  arifes  by  a  fmall 
tendon  like  one  of  the  refti  ;  it  goes  over  the  upper 
part  of  the  eye-ball,  a  long  and  flender  mufcle,  whence 
it  is  often  named  longissimus  oculi,  the  longefi; 
mufcle  of  the  eye.  It  forms  a  fmall  fmooth  round  ten¬ 
don,  which  paffes  through  the  ring  of  the  cartilaginous 
pulley,  which  is  in  the  margin  of  the  focket.  The 
pulley  is  above  the  eye,  and  projefts  farther  than  the 
moft  prominent  part  of  the  eye-ball,  fo  that  the  tendon 
returns  at  an  acute  angle,  and  bends  downwards  before 
it  can  touch  the  eye-ball.  And  it  not  only  returns 
backwards  in  a  direftion  oppofite  to  the  refti  mufcles, 
but  it  flips  flat  under  the  body  of  the  reftus  fuperior, 
and  is  fpread  out  under  it  upon  the  middle  or  behind 
the  m-iddle  of  the  eye,  viz.  about  half  w'ay  betwixt 
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the  inferdon  of  the  reSus,  and  the  entrance  of  the  optic 
nerve. 

XXX.  The  oBLiQuus  inferior  is,  with  equal  pro¬ 
priety,  named  the  mufculu  breviffimus  oculi.  '  It  is  di¬ 
rectly  oppofite  to  the  obliquus  fuperior,  in  form,  place, 
office,  &c.,  for  it  arifes  from  the  nafal  procefsof  the  jaw¬ 
bone,  in  the  lower  edge  of  the  orbit,  at  the  inner  corner 
of  the  eye  :  it  is  fhort,  flat,  and  broad,  with  a  ftrong 
flefliy  belly  :  it  goes  obliquely  backwards  and  outwards, 
lying  under  the  ball  of  the  eye  ;  and  it  is  inferted  broad 
and  flat  into  the  ball,,  exactly  oppolite  to  the  inferdon  of 
the  obliquus  fuperior  mufcle. 

Thefe  two  mufcles  roil  the  eye,  whence  they  are 
named  mufculi  circumagentes,  or  amatorii.  But  they 
have  ftill  another  important  office,  viz.  fupporting  the 
eye-ball,  for  the  operation  of  its  ftraight  mufcles; 
for  when  the  obliqui  a£t,  they  pull  the  eye  for¬ 
wards,  the  ftraight  mufcles  refill,  and  the  infertidn  of 
the  oblique  mufcles  at  the  middle  of  the  eye-ball  be¬ 
comes,  as  it  'were,  a  fixed  point,  a  centre  or  axis  round, 
which  the  eye-ball  turns  under  the  operation  of  the' 
reCli  mufcles.  The  conjoined  effeft  of  the  oblique 
mufcles  is  to  bring  the  eye-ball  forwards  from  the  focket, 
as  in  {training  the  eye  .to  fee  at  fome  diftant  point.. 
The  particular  effeCl  of  the  upper  oblique  mufcle  is 
not  to  bring  the  eye  forward,  but  to  roll  the  eye  fo  as 
to  turn  the  pupil  downwards,  and  towards  the  nofe. 
And  the  particular  effect  of  the  lower  oblique  mufcle 
is  to  reverfe  this  action,  to  turn  the  eye  again  upon  its- 
axis,  and  to  direCl  the  pupil  upwards  and  outwards  ; 
but  the  fucceffive  aClions  of  all  thefe  mufcles  move  the 
eye  in  circles  with  gradations  fo  exquifitely  fmall,  and 
with  fuch  curious  combinations  as  cannot  be  explained 
by  words. 
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MUSCLES  OF  THE  LOWER  JAW,  THROAT,  AND 
TONGUE. 

MUSCLES  OF  THE  LOWER  JAW. 

Tfie  lower  jaw  requires  mufcles  of  great  power  to 
grind  the  food ;  and  accordingly  it  is  pulled  up- 
\vards  Ly  the  flrong  temporal,  rnaffeter,  and  pteregoid 
'  mufcles  ;  but  in  moving  downwards,  the  jaw  almoft  falls 
by  its  ov/n  weight,  and  having  little  refiftance  to  over¬ 
come,  any  regular  appointment  of  mufcles  for  pulling 
down  the  jaw,  is  fo  little  needed,  that  it  is  pulled  down¬ 
wards  by  mufcles  of  fuch  ambiguous  ofSce,  that  they  are 
equally  employed  in  raifmg  the  throat,  or  pulling  down  , 
the  jaw,  fo  that  we  hardly  can  determine  to  wdiich  they 
belong ;  for  the  chief  mufcles  of  the  throat,  coming 
from  the  lower  jaw,  muft,  w'hen  the  jaw  is  fixed,  puli  up 
the  throat,  or  when  the  throat  is  fixed,  deprefs  the  jaw. 

XXX.  The  TEMPORAL  MUSCLE  IS  the  great  mufcle 
of  the  jaw.  It  arifes  from  all  the  flat  fide  of  the  parietal 
bone,  and  from  the  fphenoid,  temporal,  and  frontal  bones, 
in  that  hollow  behind  the  eye,  where  they  meet  to  form 
the  fquammous  future.  It  arifes,  alfo  from  the  inner 
furface  of  that  ftrong  tendinous  membrane  which  is  ex¬ 
tended  from  thejugum  to  the  femicircular  ridge  of  the 
parietal  bone.  The  fibres  are  bundled  together  and 
prefled  into  a  fmall  compafs,  fo  that  they  may  pafs  under 
thejugum:  there  they  take  a  new  hold  upon  the  inner 
furface  of  the  jugum  j  the  mufcle  is  of  courfe  pyra¬ 
midal,  its  rays  converging  towards  the  jugum  ;  its  . mus¬ 
cular  fibres  are  intermixed  with  Rrong  tendinous  ones  ; 
it  is  particularly  tendinous,  v/here  it  pafles  under  the 
jugum  ;  and  it  has  both  fcrength  and  protedion  from 
that  tendinous  plate  which  covers  it  in  the  temple. 
Its  infertion  is  into  the  horn  of  the  lower  jaw-bone  ;  not 
merely  into  the  tip  of  the  horn,  but  embracing  it  all 

round. 
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round,  and  down  the  whole  length  of  the  procefs,  fo  as 
to  take  the  firmeft  hold. 

XXXI.  The  M ASSETS R  is  a  ftiort,  thick,  and  flefiiy 
mufcle,  which  gives  the  rounding  of  the  cheek  at  its  back 
part.  It  arifes  from  the  upper  jaw-bone,  at  the  back 
of  the  antrum,  and  under  the  cheek-bone,  and  from  the 
iower  edge  of  the  zygoma.  It  lies  upon  the  outlide  of 
the  coronoid  procefs,  covering  the  branch  of  the  lower 
jaw  quite  down  to  its  angle.  It  is  particularly  ftrong, 
has  many  malfy  bundles  of  iiefh,  interfperfed  with  tendi¬ 
nous  firings  ;  the  parotid  gland  lies  on  its  upper  part, 
and  the  'dud  of  the  gland  (as  it  croffes  the  cheek)  lies 
over  this  -mufcle.  The  jaw  is  very  firmly  pulled  up 
by  thefe  two,  which  are  its  moft  powerful  mufcles  ;  and 
when  we  bite,  we  can  feel  the  temporal  mufcle  fwelling 
on  the  flat  part  of  the  temple,  and  this  the  mafleter  upon 
the  back  part  of  the  cheek. 

XXXII.  XXXIII.  The  two  pteregoid  muscles 
(of  which  there  are  four  in  all,  two  on  either  fide)  are 
named  from  their  origin  in  the  pteregoid  proceffes  of  the 
fphenoid  bone.  The  pteregoideus  int|:rnus  is  that 
one  which  rifes  from  the  internal  or  flatter  pteregoid 
procefs,  and  which  goes  downwards  and  outwards  to 
the  angle  of  the  jaw  on  its  infide.  The  pteregoideus 
EXTERNUs  arifes  from  the  external  pteregoid  procefs, 
and  goes  not  downwards,  but  almofl  dirediy  out¬ 
wards,  and  is  implanted  high  in  the  jawbone,  juft  under 
its  neck,  and  conneded  with  its  capfular,  ligament. 
Now  the  pteregoideus  internus  defcending  to  be  fixed  to 
the  angle  of  the  jaw,  is  longer  and  bigger,  and  is 
named  pteregoideus  major.  The  external  one 
going  diredly  acrofs,  and  rather  backwards,  has  lefs 
fpace  to  traverfe,  is  fhorter,  and  is  named  pteregoideus 

MINOR. 

The  jaw  is  moved  chiefly  by  -thefe  mufcles  ;  the  tem¬ 
poralis'  ading  upon  the  coronoid  procefs  like  a  lever, 
the  mafleter  ading  upon  the  angle,  and  before  it,  and 
the  pteregoideus  internus  balancing  it  within,  like  an  in¬ 
ternal  mafleter  fixed  to  the  infide  of  the  angle.  All 
thefe  pull  ftrongly  upwards  for  biting,  holding,  and 

tearing, 
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tearing  with  the  teeth  ;  and  the  external  or  lelTer  pte- 
regoid  mufcle  going  from  within  outwards,  pulls  the 
jaw  from  fide  to  fide,  and  performs  the  motion  of 
grinding. 

MUSCLES  OF  THE  THROAT  AND  TONGUE. 

The  MUSCLES  of  the  throat  and  tongue  cannot 
be  underflood  without  a  previous  acquaintance  with  cer¬ 
tain  cartilages  and  bones,  which  form  the  bafis  of  the 
throat  and  tongue,  and  the  centre  of  thofe  motions 
which  we  have  next  to  defcribe. 

The  os  HYoiDES  is  a  fmall  bone  refembling  in  fhape  at 
leafl  the  lower  jaw-bone.  It  has  a  middle  thicker  part, 
named  its  bafis,  which  is  eafily  felt  outwardly  ;  it  corre- 
fponds  in  place  with  the  chin,  and  during  life  it  is  diflin- 
guifhed  about  an  inch  below  the  chin,  the  uppermofl  of 
the  hard  points  which  are  felt  in  the  forepart  of  the  throat. 
Next,  it  has  two  long  horn-like  procefTes,  which  go  back¬ 
wards  along  the  fides  of  the  throat,  called  the  cornua, 
or  horns  of  the  os  hyoides,  and  which  are  tied  by  a  long 
ligament,  to  the  flyloid  procefs  of  the  temporal  bone. 
And,  laftly,  it  has  fmall  cartilaginous  pieces  or  joinings, 
by  which  the  horns  are  united  to  the  bafis ;  and  often 
in  the  adult  this  joining  is  converted  into  bone.  At  this 
point,  v^here  the  two  horns  go  backwards,  like  the  legs 
of  the  letter  U,  there  are  commonly,  at  the  griflly  part 
of  the  os  hyoides,  two  fmall  perpendicular  proceffes 
which'  fland  up  from  the  joining  of  the  horns  to  the 
body,  and  thefe  are  named  the  appendices  of  the  os 
hyoides  or  the  leffer  cornua. 

Now,  this  os  hyoides  forms  by  its-  bafis  the  root  of 
the  tongue,  thence  it  is  often  named  the  bone  of  the 
tongue.  It  forms  at  the  fame  time  a  part  of  the  larynx, 
which  is  the  colleftion  of  cartilages  forming  the  top  of 
the  trachea,  or  windpipe  j  and  it  carries  upon  it  that 
cartilage  named  epiglottis,  which,  like  a  valve,  prevents 
any  thing  getting  down  into  the  windpipe.  Its  horns 
extend  along  the  fides  of  the  throat,  keeping  the  open¬ 
ings  of  the  windpipe  and  gullet  extended,  as  we  would 
5  keep 
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keep  a  bag  extended  by  two  fingers.  The  chief  muf-. 
cles  of  the  tongue  and  of  the  windpipe  arife  from  its 
body  ;  the  chief  mufcles  of  the  gullet  arife  frbni  its- 
horns,  and  efpecially  from  their  points  ;  it  receives  the* 
chief  mufcles  which  either  raife  or  deprefs  the  throat  ; 
and  it  is  the  point  d’ap'pui,  or  fulcrum  for  all  the  muf^ 
cles  of  the  throat  and  tongue,  and  the  centre  of  all  their*’ 
motions.  It  is  the  centre  of  the  motions  of  the  tongue, 
for  it  is  the  origin  of  thefe  mufcles  which  compofe 
chiefly  the  bulk  of  the  tongue,  of  the  motions  of  the 
trachea  or  windpipe,  for  it  forms  at  once  the  top  of  the 
windpipe,  and  the  root  of  the  tongue,  and  joins  them 
together  ;  of  the  motions  of  the  pharynx  or  gullet,  for 
its  horns  furroimd  the  upper  part  of  the  gullet,  and 
join  it  to  the  windpipe  ;  and  it  forms  the  centre  for  all 
the  motions  of  the  throat  in  general  :  for  mufcles  come 
down  from  the  chin  to  the  os  hyoides,  to  move  the 
w'hole  throat  upwards  ;  others  come  up  from  the  flier- 
num,  to  move  the  throat  downwards  ;  others  come 
obliquely  from  the  coracoid  procefs  of  the  Ihoulder 
blade,  to  move  the  throat  backwards,  while  the  os 
hyoides  ftill  continues  the  centre  of  all  thefe  motions.  . 

The  TRACHEA,  or  WINDPIPE,  is  that  tube  which 
conveys  the  air  to  the  lungs  ;  and  the  larynx  is  the 
head  or  figured  part  of  that  tube  which  is  formed  like  R 
flute  for  the  modulation  of  the  voice,  and  confifts  of 
cartilages,  that  it  may  Hand  firm  and  uncompreffed, 
either  by  the  paflfage  of  the  food,  or  by  the  weight  of 
the  outward  air  ;  and  that  it  might  refill  the  contrac¬ 
tion  of  the  furrounding  parts,  ferving  as  a  fulcrum  for 
them  in  the  motions  of  the  jaw,  tongue  and  gullet. 
Its  cartilages  are,  firft,  the  scutiform,  or  THYRoiiD 
cartilage,  which  is  named  from  its  refemblince  to  a 
Ihield,  or  rather  it  is  like  the  flood-gates,  or  folding 
doors  of  a  canal,  the  meeting  of  the  two  fidesfieing  in 
the  middle  line  of  the  throat.  This  prominent  line 
of  the  thyroid  cartilage  is  eafily  felt  in  the  middle ,  of 
the  throat,  is  about  an  inch  in  length,  and  makes  that 
tumour^  which  is  called  the  pomum  Adami.  The  flat 
fides  of  the  thyroid  cartilage  form  the  iides  of  the  flute- 
voL.  I.  ,  o  part 


MUSCLES  0?  THE 


194 

part  of  the  trachea.  And  there  are  two  long  horns  at 
its  two  upper  comers,  which  rife  like  hooks  above  the 
line  of  the  cartilage,  and  are  joined  to  the  horns  of  the 
os  hyoides,  and  two  fimilar  but  fliorter  hooks  below, 
by  which  it  embraces  the  cricoid  cartilage. 

The  CRICOID  CARTILAGE  is  next  to  the  thyroid,  and 
below  it  ;  it  is  named  from  its  refemblance  to  a  ring  : 
It  is  indeed  like  a  ring  or  hoop,  but  it  is  not  a  hoop 
equally  deep  in  all  its  parts,  it  is  (hallow  before,  where 
it  ekes  out  the  length  of  the  thyroid  cartilage,  and  is 
deeper  behind,  where  it  forms  the  back  of  this  flute-like 
top  of  the  trachea ;  it  is  the  top  ring  of  the  trachea,  and 
the  lower  ring  of  the  larynx  or  flute-part  of  the  wind¬ 
pipe.  And  upon  its  back,  or  deeper  part,  arefeated 
thofe  two  fmall  cartilages,  which,  with  their  ligaments, 
form  the  opening  for  the  breath. 

The  ARYTENOID  CARTILAGES  are  two  fmall  trian¬ 
gular  bodies,  feated  within  the  proteflion  of  the  thyroid 
cartilage.  They  are  fooliflily  defcribed  with  cornua 
ridges  and  furfaces,  when  they  are  fo  fmall  that  nothing 
further  can  be  obferved  of  their  forms,  than  that  they 
are  fomewhat  conical ;  that  the  bafe  or  broad  part  of 
each  fits  down  upon  the  upper  edge  of  the  cricoid  car¬ 
tilage  at  its  back  ;  that  the  point  of  each  (lands  direftly 
upwards,  and  is  a  very  little  crooked,  or  hook-like  j 
that  (landing,  as  they  do,  a  little  apart  from  each  other, 
they  form  together  an  opening  fomething  like  the  fpout 
tjf  a  ewer,  or  (Irouped  b^on,  whence  their  names.  And 
thefe  cartilages  being  covered  with  the  common  mem¬ 
brane  of  the  throat,  which  is  thick,  and  full  of  mucous 
glands,  the  opening  gets  a  regular  appearance  with 
rounded  lips.  From  thefe  cartilages  to  the  back  part 
of  the  thyroid  cartilages,  ligaments  are  extended ; 
over  thefe  ligaments  the  lining  membrane  of  the  larynx 
is  laid,  and  betwixt  the  arytenoid  ligaments  is  formed 
the  chink  or  rima  glottidis ;  viz.  the  opening  of  the 
windpipe.  The  voice  is,  in  a  conliderable  degree, 
formed  by  the  motion  of  thefe  cartilages  and  their  liga¬ 
ments,  and  the  a6lion  of  the  mufcles  of  the  arytenoid  car-, 
tilages  are  fo  exquifitely  minute,  that  for  every  changing 
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of  the  note  (and  there  are  fome  thoufand  gradations  in 
the  compafs  of  the  voice,)  they  move  in  a  proportioned 
degree. 

The  EPIGLOTTIS  is  a  fifth  cartilage  of  the  trachea, 
belonging  to  it  both  by  connection  and  by  office.  It  is 
a  broad  triangular  cartilage,  not  fo  hard  as  the  others, 
very  elaftic,  and  fo  exaClIy  like  an  artichoke  leaf,  that 
no  other  figure  can  reprefent  it  fo  well.  Its  office  is  to 
defend  the  opening  of  the  glottis.  It  is  fixed  at  once  to 
the  os  hyoides,  to  the  thyroid  cartilage,  and  to  the  root 
of  the  tongue,  and  k  hangs  obliquely  backwards  over 
the  opening  of  the  -rima,  or  chink  of  the  glottis ;  it  i§ 
fufpended  by  little  peaks  of  the  membrane,  which  we 
call  ligaments  of  the  glottis,  and  it  is  faid  to  be  raifed  or 
deprefled  by  mufcles,  which  yet  are  not  very  fairly  de- 
fcribed.  But  the  rolling  of  the  morfel  which  is  fwai- 
lowed,  and  the  motion  of  the  tongue,  are  fufficient  to 
lay  it  flat  over  the  rima,  fo  that  it  is  a  perfed  guard  upon 
the  windpipe. 

Then  this  is  the  conftitution  of  the  larynx.  It  is  of 
hard  cartilages  to  refifl;  compreffion,  and  of  a  flute 
form  at  its  opening,  to  regulate  the  voice.  The  thy¬ 
roid  cartilage  is  the  great  one,  the  chief  defence  be¬ 
fore,  and  which  has  ^ges  Canting  far  backwards,  to 
defend  the  opening  of  the  larynx.  The  cricoid  car¬ 
tilage,  which  forms  the  upper  ring  of  the  trachea,  fup- 
ports  the  arytenoid  cartilages,  and  by  its  deepnefs  be¬ 
hind  raifes  them  fo,  that  the  opening  of  the  glottis  is 
behind  the  middle  of  the  great  thyroid  cartilage,  and  in 
the  deepeft  part  of  it,  well  defended  by  its  projeding 
wings.  The  ary-tenoid  cartilages  form  the  rima  glot- 
tidis,  the  chink  by  which  we  breathe ;  which,  as  it  is 
narrower  or  wider,  modulates  and  tunes  the  voice  ;  the 
opening  qf  which  is  fo  exquilitely  moved  by  its  mufcles 
in  finging,  widening  or  contrading  in  moft  delicate  de¬ 
grees,  and  which  is  fo  fpafmodically  Ihut  by  the  fame 
mufcles  when  it  is  touched  by  a  drop  of  water,  or  by  a 
crumb  of  bread ;  but  the  valve  of  the  glottis,  the  epi¬ 
glottis  Handing  over  it,  flaps  down  like  the  key  of  a 
wind  inftrument,  fp  that  the  narenefs  of  fuch  accidents 
02  ^ 
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is  wonderful,  when  we  confider  that  the  lead  attempt  to 
draw  the  breath,  while  we  are  fwallowing,  will  produce 
the  accident. 

The  mufcles  which  move  the  tongue  and  throat  mud 
be  far  too  complicated  to  be  explained  at  .all,  v/ithout 
fome  previous  knowledge  of  thefe  parts  ;  and  ftill,  I 
fear,  not  eafily  to  be  explained  with  every  help  of  re¬ 
gularity  and  order. 

MUSCLES  OF /  THE  THROAT. 

By  this  arrangement,  I  mean  to  include  under  one 
clafs,  all  thofe  mufcles  which  move  the  os  hyoides,  or 
the  larynx,  and  through  thefe,  as  centrical  points,  move 
the  jaws,  gullet,  and  tongue,  and  which,  though  they 
are  inferted  into  the  larynx,  have  more  relation  to  fwal¬ 
lowing,  or  the  motions  of  the  gullet,  than  to  breathing, 
or  to  the  motions  of  the  windpipe. 

The  mufcles  which  pull  the  throat  down  are  thefe; 

XXXIV,  The  sTERNO-HYoiDEus,  which  pafles  from 
the  fternum  to  the  os  hyoides,  a  flat  broad  ribbanddike 
mufcle,  which  arifes  from  the  upper  piece  of  the  fter¬ 
num,  rather  within  the  breaft,  and  partly  alfo  from  the 
clavicle  and  cartilage  of  the  firft  rib,  goes  flat  and  fmooth 
along  the  forepart  of  the  throat,  mounts  nearly  of  the 
fame  breadth  to  the  os  hyoides,  and  is  implanted  into  its 
bafis,  or  that  part-  (^which  in  refembling  the  os  hyoides 
to  the  jaw)  we  fhould  compare  with  the  chin. 

‘XXXV.  The  STERNo-THYRoiDEUS,  wdiich  paffes  in 
like  manner  from  the  fternum  to  the  thyroid  cartilagCj 
is  like  the  laft,  a  flat  fmooth  ribband-like  mufcle,  rather 
thicker  and  more  flefliy,-  but  very  uniform  in  its  thick- 
iiefs. '  As  the  thyroid  cartilage  is  below  the  os  hyoides^ 
the  fteriio-thyroid  mufcle  muft  lie  under  the  fterno* 
hyoideus  mufcle.  It  arifes  under  the  fterno-hyoideus 
mufcle  front  the  fternum  and  cartilage  of  the  rib,  and 
is  implanted  into  the  rough  line  of  the  lower  edge  of 
the  thyroid  cartilage,  and  a  little  to  one  fide,  but  not  fd 
much  as:  fs  reprefented  in  Cowper’s  drawings.  It  im- 
jnediately  covers  the  thyroid  gland,  and  the  operation  of 
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bronchotomy  is  fometimes  performed  by  piercing  the 
windpipe  betwixt  thefe  two  mufcles.  .  . 

XXXVI.  The  oMo-HYoiDEUS,  which,  was  once 
named  coraco-hyoideus,  being  thought  to  arife  from 
the  coracoid  procefs,  is  a  mufcle  of  great  length,  and 
very  flender ;  reaches  from  the  flioulder  to  the  os  hy- 
oides  ;  it  is  like  thefe  laft  mentioned,  a  long  flat  ftrap- 
like  mufcle,  as  flat  and  as  flefhy,  but  not  Ip  broad  as 
either  of  the  former.  It  lies  along  the  fide  of  the  neck  5 
is  pinched  in  a  little  in  the  middle,  where  it  is  divided 
by  a  tendinous  crofs  line,  which  feparates  the  flefhy  belly 
into  two  heads.  It  arifes  from  the  upper  edge,  of  the 
fcapula,  near  its  notch,  and  is  implanted  into  the  fide 
of  the  os  hyoides,  where  the  horn  goes  off  from  the 
body  of  the  bone. 

Thefe  three  .mufcles’ pull  down  the  throat..  .  The 
fferno-hyoideus, '  and  fterno-thyroideus -pull  it  diredly 
downv/ards  :  one  of  the  omo-hyoidei  ading,  pulls,  it  tp 
one  fide  ;  but  if  both  ad,  they  aflift  in  pulling  diredly 
do-wn,  and  brace  the  trachea  at  the  fame  time  a  little 
down  to  the  back. 

The  mufcles  which  move  the  throat  upiward  are  : 

.  XXX-VII.  The  MYLo-HYoiDEUs, -  a  flat  and  broad 
mufcle,  which  arifes- from  the  whole  ffemicircle  of-  the 
lower  jaw,  i.  e.  from  the  backmofl:  grinders,  tp- the  point 
of  the  chin.  It  rifes  from  the  inner  furface  .of.  the  jaw¬ 
bone,  goes  down  to  the  bafis  of  the  os  hyoides,  pro?» 
ceeds  with  very  regular,  ftraight,  diftind,  and  orderly 
fibres,  from  the  jaw  to  the  os  hyoides,  is  plainly  divided 
in  the  middle  from  the  fymphyfis  of  the  jaw  to  the, mid¬ 
dle  of  the  os  hyoides,  by  a  middle  tendinous  and  white 
line.  And  though  Gowper  denies  the  authority  ,  of 
"Vefalius,  who  divides  it  thus,  it  is  plainly  two  diftind 
mufcles,  one  belonging  to  either  fide. 

XXXVIII.  The  GENip-HYoiDEUS  is  a  fmall  neat  pair 
of  mufcles  arifmg  from  the  chin  at  a  rough  point,  which 
is  eafily  diftinguifhed  within,  the  circle  of  the  jaw.  The 
mylo-hyoideus  is  named  from  the  whole  jaw^  The 
genio-hyoideus  is  named  :from  the  chin,  arifing  from  a 
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fmall  tubercle  behind  the  chin  ;  its  beginning  is  exceed 
ingly  narrow  :  as  it  proceeds  downwards,  it  grows  flat 
and  broad  ;  it  is  implanted  into  the  bafis  of  the  os 
hyoides,  by  a  broad  edge,  and  is  a  beautiful  and  radiated 
niufcle.  The  fublingual  gland  lies  flat  betwixt  this 
mufcle  and  the  laft,  and  in  the  middle  the  fublingual 
dud  pierces  the  membrane  of  the  mouth,  to  open  under 
the  root  of  the  tongue.  The  two  mufcles  move  the  os 
hyoides  forwards  and  upwards,  when  the  jaw  is  fixed  j 
but  when  the  os  hyoides  is  fixed  by  the  mufcles  coming 
from  the  fternuhi,  thefe  mufcles  of  the  os  hyoides  pull 
down  the  jaw. 

XXXIX.  The  STYLO-HYOiDEUS  is  one  of  three  beau¬ 
tiful  and  flender  mufcles,  which  come  from  round  the 
ftyloid  procefs,  which  all  begin  and  end  with  flender 
tendons,  and  with  fmall  flefhy  bellies  ;  and  one  going  to 
the  pharynx  or  gullet,  another  to  the  os  hyoides,  and  a 
third  to  the  tongue,  they  coincide  in  one  common  ac¬ 
tion  of  drawing  back  the  tongue,  and  pulling  the  throat 
upwards. 

This  one  the  ftylo-hyoideus,  arifes  front  about  the 
middle  of  the  ftyloid  procefs,  and  going  obliquely 
downwards  and  forwards,  is  fixed  into  the  fide  of  the 
os  hyoides,  where  the  bafis  and  horn  are  joined.  Above 
its  infertion,  its  fibres  are  fplit,  fo  as  to  make  a  neat 
fmall  loop,  through  which  the  tendon  of  the  digaftric 
mufcle  runs.  This  ftylo-hyoideus  is  fometimes  accom¬ 
panied  with  another  fmall  flefhy  mufcle  like  it,  and  of 
the  lame  name,  which  was  firft  perhaps,  obferved  by 
Cowper,  and  has  been  named  by  Innes,  stylo-hyoi- 
DEUs  ALTER  ;  but  it  IS  not  regular,  nor  has  it  ever 
been  acknowledged  as  a  diftindl;  mufcle. 

XL.  The  DiGASTRicus  or  biventer  maxill.® 
iNFERioRis  mufcle,  is  named  from  its  having  two 
bellies.  One  belly  arifes  from  a  rugged  notch  along 
the  root  of  the  maftoid  procefs,  where  the  flefh  is  thick 
and  ftrong  ;  going  obliquely  forwards  and  downwards, 
it  forms  a  long  flender  tendon,  which  paffes  by  the  fide 
of  the  os  hyoides  j  and  as  it  paffes,  it  firft  flips  through 
the  loop  or  noofe  of  the  ftylo-hyoideus,  and  then  is 
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fixed  by  a  tendinous  bridle,  to  the  fide  of  the  os 
hyoides ;  and  then  turning  upwards  towards  the  chin, 
it  ends  in  a  fecond  flelhy  belly,  which,  like  the  firft,  is 
fiat,  and  of  a  pyramidal  lhape,  lymg  above  the  mylb- 
hyoideus. 

Though  this  mufcle  is  often  called  biventer  maxillse 
inferioris,  as  belonging  to  the  lower  jaw,  perhaps  it  does 
more  regularly  belong  to  the  throat.  No  doubt,  when 
the  os  hyoides  is  fixed  by  its  own  mufcles,  from  the 
fiioulder  and  fiemum,  the  digaftricus  muft  aft  on  the 
jaw ;  an  office  which  we  cannot  doubt,  fince  we  often 
feel  it  takmg  a  hidden  fpafm,  pulling  down  the  chin 
with  fevere  pain,  and  diftortion  of  the  neck.  But  its 
chief  office  is  raifing  the  hyoides  ;  for  when  the  jaw  is 
fixed,  as  in  fwallowing,  the  os  hyoides  pulls  up  the 
throat  ;  and  this  is  the  true  meaning  of  its  paffing 
through  the  noofe  of  the  ftylo-hyoideus,  and  of  its  con¬ 
nexion  with  the  fide  of  the  os  hyoides.  Then  the 
digaftric  and  ftylo-hyoideus  mufcles,  pull  the  throat  up¬ 
wards  and  backwards. 

The  mufcles  which  move  the  parts  of  the  larynx 
upon  each  other,  are  much  fmaller,  and  many  of  them, 
very  minute. 

XLI.  The  HYo-THYRoiDEUs  goes  down,  flefliy  and 
Ihort,  from  the  os  hyoides,  to  the  thyroid  cartilage.  It 
arifes  from  the  lower  border  of  the  thyroid  cartilage, 
where  the  ftemo-thyroideus  terminates,  and  goes  up 
along  the  fide  of  the  thyroid  cartilage,  like  a  continua¬ 
tion  of  the  fterno-thyroideus  mufcle.  It  pafles  the 
upper  border  of  the  thyroid  cartilage,  and  is  fixed  to 
the  lower  edge  of  the  os  hyoides,  along  both  its  bale 
and  part  of  its  horn. 

XLIT.  The  crico-thyroideus  is  a  very  ffibrt  mufcle, 
paffing  from  the  upper  edge  of  the  cricoid,  to  the  lower 
margin  of  the  thyroid  cartilage,  chiefly  at  its  fide,  and 
partly  attached  to  its  lower  horn,  which  comes  down 
clafping  the  fide  of  the  cricoid  ring,  fo  that  it  is 
broader  above,  and  a  little  pointed  below. 

Tbefe  two  fmall  mufcles  muft  have  their  ufe,  and 
tdiey  bring  the  thyroid  cartilage  nearer  to  the  os  hyoides, 
04  and 
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aiid  the  cricoid'  nearer  to  the  thyroid  cartilage  ;  and  by 
thus  ^ortening  the-  trachea^  or  compreffing  it  llightly, 
they  may  perhaps  affedt  the  voice  ;  but  the  mufcles  on 
which  the  voice  chiefly  depends,  are  thofe  of  the  rima 
GLOTTiDis;  for  there  are  many  fmall  mufcles  which  have 
their  attachment  to  the  arytenoid  cartilages,  and  which 
by  their  operation  on  the  thyro-arytenoid  ligament 
govern  the  rima  glottidis. 

XLIII.  The  MUscuLus  arytenoideus  trans- 
VERSUS,  is  that  delicate  mufcle  which  contrads  the 
glottis  by  drawing  the  arytenoid  cartilages  tov/ards  each 
other.  It  lies  acrofs,  betwixt  them  at  their  back  part ; 
it  arifes  from  the  whole  length  of  one  arytenoid  cartilage 
to  go.  acrofs,  and  be  inferted  into  the  whole  length  of 
the  oppofite  one. 

XLIV.  , Arytenoideus  obliquus,  is  one  which 
croffes  in  a  more  oblique  diredtion,  arifing  at  the  root 
pf  each  arytenoid  cartilage,  and  going  obliquely  up-, 
wards  to  the  point  of  the  oppofite  one.  Thefe  two 
.  mufcles  drnw  the  arytenoid  cartilages  together,  and 
clofe  the  rima. 

XLV.-The  CRICO-ARYTENOIDEUS  POSTICUS,  is  a 
fmall  -pyramidal  mufcle,  which  arifes  broader  from  the 
back  part  of  the  cricoid  cartilage,  where  the  .  ring  is 
broad  and  deep  ;  and  going  diredtly  upwards,  is  im¬ 
planted  with  a  narrow  point,  into  the  back  of  the  ary¬ 
tenoid  cartilage.  This  pair  of  mufcles  pulls  the  ary- 
.  tenoid  cartilages  diredlly  backwards,  and  lengthens  the 
flit,  of  the  glottis  :  perhaps  they  affifl;  the  former,  in 
clofing  it  more  neatly,  and  in  producing  more  delicate 
rnddulatiohs  of  the  voice. 

-XL VI.  The,  .crico-arytenoideus  obliquus,  is 
one  which  comes  from  the  Tides  of  the  cricoid  cartilage, 
jXvhere  it  lies  under  the  wing  of  the  thyroid,  and  being 
implanted  into  the  fides  of  the  arytenoid  cartilages,  near 
their,  roots,  muft  pull  thefe  cartilages  afunder,  and  (as 
the  origin  in  the  cricoid  lies  rather  before  their  in- 
fertion  in  the  arytenoid  cartilages)  it  mull  alfo  flackeU 
the  lips  of  the  flit ;  for  the  lips  of  the  flit  are  formed 
-by  two  cords,  which  go  within  the  covering  membrane, 
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from  the  tip  of  each  cartilage,  to  the  back  of  the  thyroid 
cartilage,  and  the  crico  arytenoideus  pofticus  mull 
ftretch  thefe  cords,  and  the  crico  arytenoideus  lateralis, 
muft  relax  them. 

XLVIL  The  thyreo  arytenoideus,  is  a  mufcle 
very  like  the  laft  one,  and  affiils  it.  It  arifes  not  from 
the  cricoid  cartilage,  but  from  the  back  furface  of  the 
wing  of  the  thyroid,  from  the  hollow  of  its  wing,  or 
where  it  covers  the  cricoid  ;  is  implanted  into  the  fore 
part  of  the  arytenoid  cartilage,  and  by  pulling  the  car¬ 
tilage  forward  and.  fideways,  diredtly  flackens  the  liga¬ 
ments,  and  widens  the  glottis. 

Thefe  are  all  the  mufcles  which  belong  to  the 
larynx  ;  and  in  our  arrangement,  the  mufcles  of  the 
PALATE  and  PHARYNX  conie  next  in  order. 

When  a  morfel  is  to  be  thrown  down  into  the  oefo- 
phagus,  or  tube  which  leads  tb  the  ftomach,  the  velum 
PAL  ATI,  or  curtain  of  the  palate,  is  drawn  upwards  ; 
the  opening  of  the  throat  is  dilated  ;  .the  morfel  is  re¬ 
ceived  ;  then  the  curtain  of  the  palate  falls  ,  down  again. 
The  arch  of  the  throat  is  contrafted, .  the  bag  of  the 
pharynx  is  comprelfed  by  its  own  mufcles  j  and  the' 
food  is  forced  downwards  into  the  ilornach. 

XLVIIl.  The  AZYGOS  uvul-^.— The.  velum  pen¬ 
dulum  PALATi  is  that  pendulous  curtain  which  we  fee 
hanging  in  the  back  part  of  the  mouth,  in  a  line  with 
the  fide  circles  of  the  throat  and  the  uvula  is  a  fmali 
pap,  or  point  of  fiefli,  in  the  centre  of  that  curtain. 
The  AZYGOS  uvuL.®,  or  Angle  mufcle  of  the  uvula,  is  a 
fmall  flip  of  ftraight  fibres,  w^hich  goes  direflly  down 
to  the  uvula  in  the  centre  of  the  curtain.  It  arifes  from 
the  peak,  or  backmofl:  fharp  point  of  the  palate  bones, 
and  pulls  the  uvula,  or  pap  of  the  throat,  directly  up¬ 
wards,  removing  it  out  of  the  way  of  the  morfel  which 
is  to  pafs.  ^ 

XLIX.  Levator  palati  mollis  arifes  from  the 
point  of  the  os  petrofum,  and  from  the  Eustachi'an 
tube,  and  alfo  from  the  fphenoid  bdnef .  Thefe  parts 
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hang  over  the  roof  of  the  velum,  and  are  much  higher 
than  it ;  fo  this  mufcle  defcends  to  the  velum,  and  fpreads 
out  in  it ;  and  its  office  is  to  pull  up  the  velum,  to  remove 
it  from  being  in  the  way  of  the  morfel,  which  is  about  to 
pafs,  and  to  lay  the  curtain  back  at  the  fame  time,  fo  as 
to  be  a  valve  for  the  noftrils,  and  for  the  mouth  of  the 
Euftachian  tube,  hindering  the  food  or  drink,  from 
entering  into  tfiefe  paflages. 

L.  The  ciRC'qMFLEXus  palati  *,  and  the  conftric- 
tor  ifthmi  faufcidip,  have  a  very  different  ufe.  The 
circumflexus  palati  \is  named  from  its  fibres  paffing 
over,  or  rather  under  the  hook  of  the  pteregoid  pro- 
cefs ;  the  mufcle  arifes  aiong  with  the  levator  palati, 
(i.  e.)  from  the  fphenoid  bone  at  its  fpinous  pro- 
cefs  ;  and  from  the  beginning  of  the  Euftachian  tube, 
it  runs  down  along  the  tube,  in  the  hollow  betwixt 
the'  pteregoid  proceffes  *,  it  then  becomes  tendinous, 
turns  under  the  hook  of  the  internal  pteregoid  procefs, 
and  mounts  again  to  the  fide  of  the  velum.  Now,  the 
levator  and  circumflexus  arife  from  the  fame  points  ; 
but  the  levator  goes  diredly  downwards  into  the 
velum,  and  fo  is  ufeful  in  lifting  it  up.  The  circum- 
flexus  goes  round  the  hook,  runs  on  it  as  on  a  pulley, 
turns  upwards  again,  and  fo  it  pulls  down  the  palate, 
and  ftretches  it,  and  thence  is  very  commonly  named, 
the  TENSOR  PALATI  MOLLIS  or  ftvetcher  of  the  palate. 

LI.  The  CONSTRICTOR  isTHMi  FAUsciuM,  arifcs 
from  the  very  root  of  the  tongue  on  each  fide,  goes  round 
to  the  middle  of  the  velum,  and  ends  near  the  uvula  t* 


pteregoid  procefs,  pterego  staphilikus;  from  the  petrous 
procefs,  it  was  named  petro  salpingo  staphilikus  ;  as  if 
there  were  no  fcience  but  where  there  were  hard  names,  and  as 
if  the  chief  ma;  k  of  genius  were  enriching  the  Iiardeft  names  with 
all  poffible  combinations  and  contortions  of  them. 

*  This  aifo,  ha§  got  a  tolerable  aflbrtment  of  hard  name?,  as 

CIRCUMFLEXIS  PALATI,  TENSOR  PALATI,  PALATO  SALPINGEUS, 

staphelinus  externus,  spheno-salpingo-staphelinus,  mus- 

CULUS  TUBiE,  viz.  EUSTC  H  lAN^  NON  U  5.  PtE  R  EGO-ST  AP  H  iLl  K  US 

of  Cowper,  See. 

t  Named  glosso  staphilinus,  from  its  origin  in  the  tonguei 
and  iafertion  into  the  uvula. 

This 
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This  femicircle  forms  that  firft  arch  which  prefents  itfelf, 
upon  looking  into  the  mouth. 

LII.  The  PALATo-PHARYNGEUS  *  again,  forms  a 
fecond  arch  behind  the  firft ;  for  it  begins  in  the  middle 
of  the  foft  palate,  goes  round  the  entry  of  the  fauces, 
ends  in  the  wing  or  edge  of  the  thyroid  cartilage  ;  and 
as  the  firft  arched  line  (that  formed  by  the  conftriftor^, 
belonged  to  the  root  of  the  tongue,  the  fecond  arched 
line  belongs  to  the  pharynx  or  gullet.  The  circum- 
flexus  palati  makes  the  curtain  of  the  palate  tenfe, 
and  pulls  it  downwards :  the  conftridfor  faufcium  helps 
to  pull  down  the  curtain,  and  raifes  the  root  of  the 
tongue  to  meet  it :  the  palato-pharyngeus  farther 
contrafts  the  arch  of  the  fauces,  which  is  almoft  fhut 
upon  the  morfel  now  ready  to  be  forced  down  into 
the  ftomach,  by  thofe  mufcles  which  comprefs  the 
pharynx  itfelf. 

The  PHARYNX,  which  is  the  opening  of  the  gullet, 
that  it  may  receive  freely  the  morfel  of  food,  is  ex¬ 
panded  into  a  large  and  capacious  bag,  which  hangs 
from  the  bafis  of  the  fkull,  is  chiefly  attached  to  the 
occipital  bone,  the  pteregoid  procefles,  and  the  back 
parts  of  either  jaw-bone.  The  cefophagus  again,  is 
the  tube  which  conveys  the  food  down  into  the 
ftomach,  and  this  bag  of  the  pharynx  is  the  expanded 
or  trumpet-like  end  of  it ;  or  it  may  be  compared  with 
the  mouth  of  a  funnel.  Towards  the  mouth,  the  pha¬ 
rynx  is  bounded  by  the  root  of  the  tongue,  and  by  the 
arches  of  the  throat ;  behind,  it  lies  fiat  and  fmooth  along 
the  bodies  of  the  vertebrae  ;  before,  it  is  protected,  and 
in  fome  degree  furrounded  by  the  great  cartilages  of 
the  larynx;  the  horns  of  the  os  hyoides  embrace 
its  fides,  and  it  is  covered  with  fiat  mufcular  fibres, 
which,  arifing  from  the  os  hyoides  and  cartilages  of  the 
throat,  go  round  the  pharynx  in  fair  and  regular 
orders,  and  are  named  its  conftri6:ors,  becaufe  they 

•  ThesALPiNGo-PHARYNGEUs  of  Alblnus,  IS  no  more  than  that 
part  of  the  palato-pharyngeus,  which  ai’ifes  from  the  mouth  of  the 
Euftachian  tube. 


embrace 
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embrace  it  cldfely,  and  their  contractions  force  down 
the  food. 

LIII.  The  STYLO-PHARYNGEUS,  arifes  from  the  I'oot 
of  the  ftyloid  procefs.  It  is  a  long  flender  and  beautiful 
mufcle ;  it  expands  flefhy  upon  the  fide  of  the  pharynx  ; 
extends  fo  far  as  to  take  a  hold  upon  the  edge  of  the 
thyroid  cartilage ;  it  lifts  the  pharynx  up  to  receive 
the  morfel,  and  then  jflraitens  and  comprelTes  the  bag, 
to  pufh  the  morfel  down,  and  by  its  hold  upon  the 
thyroid  cartilage,  it  commands  the  larynx  alfo,  and  the 
whole  throat. 

The  pharynx  being  furrounded  by  many  irregular 
points  of  bone,  its  "circular  fibres  or  conftriftors  have 
many  irregular  origins.  The  conftriclor  might  fairly 
enough  be  explained  as  one  mufcle,  but  the  irregular 
origins  fplit  the  fibres  of  the  mufcle,  and  give  occafion 
of  dividing  the  con ftriflior  into  diftincl;  parts;  for  one 
bundle  ariflng  from  the  occipital  bone  and  os  petro- 
fum,  from  the  tongue,  the  pteregoid  procefs,  and  the 
two  jaw-bones,  is  diftinguifhed  as  one  mufcle,  the  con- 
ftridtor  fupericr  Another  bundle  arifing  from  the 
os  hyoides,  is  named  the  .conftriclor  mediusf*  A  third 
bundle,  the  loweft  of  the  three,  arifing  from  the 
thyroid  and  cricoid  cartilages,  is  named  the  conftriftor 
inferior 

LIV.  The  CONSTRICTOR  SUPERIOR  arifing  from  the 
bafis  of  the  fkull,  from  the  ^jaws,  from  the  palate,, 
and  from  the  root  of  the  tongue,  furrounds  the  upper 
part  of  the  pharynx  ;  and  it  is  not  one  circulai*  mufde, 
but  two  mufcles  divided  in  the  middle  line  behind, 
by  a  diftind  raphafeam,  or  meeting  of  the  oppofite  fibres. 

,  LV.  The  CONSTRICTOR  MEDius  rifes  chiefly  from 
the  round  point  in  which  the  os  hyoides  terminates ;  it 

*  Thefe  good  opportunities  of  names  have  not  been  difregarded  : 
this  mufcle  has  been  named  cephalo-pharyngeus,  pterego- 

PHA'RYNGEUS,  MY  LO-P  H  A  RY  N  G  E  U  S,  CLOS  SO- P  H  AR  YN  G  E  U  S. 

+  This  one  is  named  hyopharyngeus,  or  syndesmo  ppiaryn- 
GEUs,  from  its  oiigin  in  the  cartilage  alfo  of  the  os  hyoides. 

t  This,  of  courfe,  is  named  thyro-pk aryngeus,  and  cRico- 

PHARYNGEUS. 

alfo 
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alfo  arifes  from  the  cartilage  of  the  os  hyoides  (i.  e.) 
where  the  horns  are  joined  to  the  body.  The  tip  of 
the  horn  being  the  moft  prominent  point,  and  the 
centre  of  this  inufcle,  it  goes  upwards  and  downwards, 
fo  as  to  have  foinething  of  a  lozenge-like  lhape ;  it 
lies  over  the  upper  conftridtor  like  a  fecond  layer,  its 
uppermoft  peak,  or  pointed  part  touches  the  occipital 
bone,  and  its  lower  point  is  hidden  by  the  next  mufcle. 

LVI.  The  CONSTRICTOR  INFERIOR  arifes  partly 
from  the  thyroid,  and  partly  from  the  cricoid'  cartilage  ; 
aiid  it  again  goes  alfo  obliquely,  fo  as  to  overlap  or 
cover  the  lower  part  of  the  conftridtor  medius.  This, 
like  the  other  two  conftridtors,  meets  its  fellow  in  a 
tendinous  middle  line  ;  and  fo  the  morfel  admitted  into 
the  pharynx  by  the  dilatation  of  its  arches,  is  puflieddown 
into  the  oefophagus  by  the  forces  of  thefe  conftridtores 
pharyngis,  affifted  by  its  ftyloid  mufcles. 

LVII.  The  CESOPHAGUS  is  merely  the  continuation 
of  the  fame  tube.  It  lies  flat  upon  the  back-bone,  and 
it  is  covered  in  its  whole  length  by  a  mufcular  coat, 
which  is  formed,  not  like  this  of  the  pharynx,  of  circular 
fibres,  but  of  fibres  running  according  to  its  length 
chiefly.  And  this  mufcle  furrounding  the  membraneous 
tube  of  the  oefophagus  like  a  fheath,  is  named  (LVIII.) 

VAGINALIS  GUL^. 

MUSCLES  OF  THE  TONGUE. 

The  mufcles  of  the  tongue  are  Iai*ge  bundles  of 
flelh  which  come  from  the  os  hyoides,  the  chin,  and 
the  ftyloid  procefs.  Their  thicknefs  conftitutes  the 
chief  bulk  of  the  tongue.  Their  adions  perform  all  its 
motions. 

LIX',  The  HYOGLossus  is  a  comprehenfive  name 
for  all  ’  thofe  which  arife  from  the  os  hyoides.  The 
mufcles  from  the  os  hyoides  go  off  in  three  fafciculi, 
and  were  once  reckoned  as  diftind  mufcles.  That 
portion  which  arifes  from  the  bafis  of  the  os  hyoides, 
was  called  basioglossus  ;  that  which  arifes  from  the 
cartilaginous  joining  of  the  body  and  horn,  was  called 

CHON- 
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CHONDROGLossus  ;  and  that  which  arifes  from  the  horn 
itfelf,  was  named  ceratoglossus  ;  or  the  terms  were 
all  bundled  together  in  the  perplexed  names  of  basio- 

CHONDRO-CERATO-GLOSSUS. 

The  hyogloflus,  then,  is  all  that  mufcular  flefli 
which  arifes  from  the  whole  length  of  the  os  hyoides, 
and  which,  by  the  changing  form  of  the  bone  in  i^ 
bafis,  cartilage  and  horn,  has  a  flight  mark  of  divifioh, 
but  which  lie  all  in  one  plain,  and  need  not  have  diftinQ; 
names. 

LX.  The  GENio  GLossus  arifes  from  the  rough 
tubercle  behind  the  fymphifis  of  the  chin.  It  has  a  very 
narrow  or  pointed  origin  ;  it  fpreads  out  fan-like,  as  it 
goes  tov/ards  the  tongue  *,  and  it  fpreads  with  radii, 
upwards  and  backwards,  making  the  chief  part  of  the 
fubftance  of  the  tongue. 

LXI.  The  LiNGUALis  is  an  irregular  bundle  of 
fibres  which  runs  according  to  the  length  of  the 
tongue  j  it  lies  betwixt  the  ftylogloflTus  and  the  genio- 
gloflfus,  and  as  it  is  in  the  centre,  and  unconnected  with 
any  bone,  it  is  named  lingualis,  as  arifing  in  the  tongue 
itfelf. 

The  genioglofli  mufcles  form  by  far  the  larger  part 
of  the  tongue,  and  lie  in  the  very  centre.  They  go 
through  the  whole  length,  (i.  e.^  from  the  root  to  the 
tip  of  the  tongue,  and  from  the  radiated  form  of  their 
fibres,  they  perform  every  poffible  motion  j  whence  this 
was  named  by  Winflow,  mufculus  polychrestus, 
for  its  rays  proceed  from  one  point  or  centre,  and  thofe 
which-  go  to  the  point  of  the  tongue,  pull  the  tongue 
backwards  into  the  mouth.  Thofe  which  go  back¬ 
wards,  thrufl;  the  tongue  out  of  the  mouth.  The  mid¬ 
dle  fibres  ading,  make  the  back  of  the  tongue  hollow, 
while  the  tip  and  the  root  ofThe  tongue  both  rife. 

The  hyogloffi  mufcles  lie  on  either  fide  of  the  genio- 
hyoidsei,  and  make  up  the  fides  of  the  tongue,  and 
their  chief  adlion  would  feem  to  be  this,  that  the  hyo- 
gloflTus  mufcle  of  either  fide  acting,  the  edges  of  the 
tongue  would  be  pulled  downwards,  and  the  back 
rounded,  the  oppofite  of  which  tnotion  is  the  gepio-hy- 

oidasi 
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oidsi  a£ling,  by  which  the  middle  of  the  tongue  Is  made 
into  a  groove,  the  edges  rifing,  and  the  centre  being 
deprefled.  Laftly,  The  ftylogloflus  is  plainly  intended 
for  drawing  the  tongue  deep  into  the  mouth,  particularly 
affeQ:ing  the  point  of  the  tongue. 


CHAP.  III. 

OF  THE  MUSCLES  OF  THE  ARM, 

INCLUDING  THE  MUSCLES.  OF  THE  SCAPULA,  ARM, 
FORE-ARM,  AND  HAND. 

MUSCLES  OF  THE  SCAPULA, 

The  great  peculiarity  of  the  arm  is,  the  manner  of 
its  connexion  with  the  breaft,  to  which  it  is  fixed 
by  the  flight  ligaments  of  the  clavicle  only :  but  its 
union  to  the  body  is  fecured  by  its  ftrong  and  numerous 
mufcles,  by  which  indeed  it  may  be  faid  both  to  be  fixed 
and  moved.  Though  it  were  perhaps  more  regular  to 
defcribe  firft  the  mufcles  of  the  trunk,  it  will  be  more 
eafy  and  natural  to  defcribe  firfl  the  broad  mufcles 
belonging  to  the  fcapula,  which  cover  almoft  the  whole 
trunk,  and  hide  its  proper  mufcles,  viz.  thofe  which 
move  the  ribs  and  fpine.  For  the  mufcles  which  move 
the  fcapula  lie  upon  the  trunk ;  thofe  which  move  the 
arm  lie  upon  the  fcapula ;  thofe  which  move  the  fore-arm 
lie  upon  the  arm ;  and  thofe  for  moving  the  hand  and 
fingers  lie  upon  the  fore-arm.  The  leg  requires  but  one 
chief  motion,  viz.  backwards  and  forwards,  flexion 
and  extenfion.  It  has  no  other  motions  than  thofe  of 
the  thigh  and  of  the  knee ;  but  the  arm  requires  an 
eafy  and  circular  motion,  and  its  joints  are  multiplied : 
for  it  has  the  wrift  turning  round;  it  has  the  elbow 
for  hinge-like  motions ;  it  has  the  ftoulder-joint  upon 
which  the  arm  rolls ;  and  to  aflifl  all  thefe,  the 
fcapula,  which  is  the  centre  of  all  thefe  motions,  is  itfelf 
moveable  j  after  a  certain  point  of  elevation,  all  the 

motion 
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motion  in  raifing  the  arm  is  performed,  not  by  the 
motions  of  the  fhoulder-bone  upon  the  fcapula,  but  by  the 
fcapula  upon  the  trunk.  For  whenever  the  ftioulder- 
bone  rifes  to  the  horizontal  diredtion,  it  is  checked  by 
the  acromion,  which  hangs  over  it ;  and  if  the  arm  is  to 
be  raifed  higher  ftill,  the  fcapula  mufl;  roll ;  it  turns 
upon  the  point  of  the  clavicle,  and  in  turning,  it  glides 
upon  thofe  mufcles,  which  are  like  a  cufliion  betwixt  it 
and  the  trunk. 

The  mufcles  which  move  the  fcapula,  come  from  the 
breaft  to  move  it  forwards  ;  from-  the  neck,  to  move  it 
upwards  ;  from  the  fpines  of  the  vertebra,  to  move  it 
backwards ;  and  from  the  iide,  that  is,  from  the  ribs, 
to  move  it  downv/ards. 

LXII.  The  TRAPEZIUS  is  named  from  its  lozenge 
form  ;  or  is  often  named  cucularis,  from  its  refembling 
the  monk’s  cowl,  hanging  back  upon  the  neck.  It 
is  one  of  the  moft'  beautiful  mufcles  in  the  body  j  and 
the  two  mufcles  together  cover  all  the  Ihoulders  and 
neck,  with  a  lozenge-like  form,  with  neat  and  fliarp 
points,  extending  from  the  tip  of  one  fhoulder  to 
the  tip  of  the  other,  and  from  the  nape  of  the  neck 
quite  down  to  the  loins.  It  arifes  firft  by  a  ftrong 
tendon  from  the  moft  pointed  part  of  the  occipital 
bone,  and  along  the  tranfverfe  fpine  quite  to  the  maf- 
toid  procefs ;  from  this  point  all  down  the  neck,  it 
has  no  hold  of  the  vertebra,  but  arifes  from  its  fellow 
in  a  ftrong  tendon,  which,  extending  like  a  bow-ftring 
down  the  neck,  over  the  arch  of  the  neck,  and  not 
touching  the  vertebrae  till  it  comes  down  to  the  top 
of  the  back,  is  named  ligamentum  nuchje.  The 
tendon  begins  again  to  take  hold  of  the  fpines  of  the 
two  laft  vertebrae  of  the  neck,  and  “  arifes  from  all  the 
fpinous  procelTes  of  the  back,  downwards;  from  this 
long  origin  its  fibres  converge  towards  the  tip  of  the 
fhoulder  :  it  alfo  comes  a  little  forward  over  the  fide  of 
the  neck. 

It  is  implanted  into  one-third  of  the  clavicle  neareft 
the  fhoulder ;  into  the  tip  of  the  acromion  j  into  the 
whole  length  of  the  fpine,  from  which  the  acromion 

rifes ; 
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iifes ;  and  its  fibres  arifing  from  along  the  neck  and 
back,  and  converging  almoft  into  a  pointy  muft  have 
various  effefts,  according  to  the  different  fibres  which 
afl; :  for  thofe  which  come  downwards  muft  raife  the 
fcapula;  thofe  which  conie  from  the  middle  of  the 
back  muft  carry  it  diredtly  backwards ;  thofe  which 
come  from  the  lower  part  of  the  back  muft  deprefs  it ; 
and  thofe  different  fibres  afting  in  fucceffion,  muft  make 
the  fcapula  roll.  The  trapezius  is  chiefly  a  mufcle 
of  the  fcapula,  but  it  muft  be  alfo  occafionally  a  mufcle 
of  the  head,  pulling  the  head  backwards^  and  bending 
the  neck. 

Three  other  mufcles  which  raife  the  fcapula,  or 
carry  it  backv/ards,  lie  fo  much  in  the  fame  plancj 
and  are  fo  little  divided  from .  each  other,  that  they 
might  almoft  be  reckoned  different  portions  of  the 
fame. 

LXIII.  Levator  scapula,  named  alfo  levator 
pROPRius  ANGULARis,  is  a  fmall  thin  flip  of  flefh,  which 
arifes  from  the  four  or  five  uppermoft  vertebrse  of 
the  neck,  at  their  tranfveffe  pfoceffes,  by  three  or  four 
and  fometimes  five  diftinfl;  heads.  The  heads  join  to 
form  a  thin  and  flat  ftripe  of  mufcle,  about  three  inches 
in  breadth,  which  is  fixed  by  a  flat  thin  tendon  to  the 
upper  corner  of  the  fcapula,  to  puli  it  upwards,  as  in 
flirugging  the  flioulders  5  whence  it  is  named  musculus 

PATIENTI;®. 

LXIV.  and  LXV.  The  rhomboid  muscle  ftretches 
fiat,  neat,  and  of  a  fquare  form,  betwixt  the  fpine  and 
the  whole  line  of  the  bafe  of  the  fcapula.  One  part 
arifes  from  the  three  lower  fpinous  proceffes  of  the, 
neck,  and  is  implanted  into  the  bafe  of  the  fcapula 
higher  than  the  riling  of  the  fpine  of  the  fcapula  ;  another 
portion  arifes  from  the  fpinous  proceffes  of  the  firft  four 
vertebrae  of  the  back,  runs  exactly  in  the  fame  plane  with 
the  other  into  the  bafe  of  the  fcapula  below  the  fpine. 
The  part  arifing  from  the  three  vertebrae  of  the  neck  is 
nightly  divided  from  that  which  arifes  from  the  four 
vertebrm  of  the  back,  though  not  diftindly,  and  often 
not  at  all.  I  would  reckon  this  but  one  mufcle,  but 
VOL.  I.  P  it 
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it  has  been  commonly  diftinguiflied  into  (LXIV.) 
the  RHOMBOIDES  MINOR,,  the  uppermoft  portion,  and 
(LXV.)  the  RHOMBOIDES  MAJOR,  the  lower  portion, 
Thefe  are  feen  after  raifmg  the  trapezius ;  and  the  ufes 
of  the  trapezius,  levator  fcapulse,  and  rhomboides,  are 
to  raife  the  fcapula  or  to  carry  it  backwards.  The 
mufcles  which  move  the  fcapula  downwards  and  for^ 
wards,  viz.  the  pedoralis  minor  and  the  ferratus  major 
anticus,  lie  upon  the  fore  part  of  the  breaft. 

LXVI.  The  SERRATus  major  anticus  lies  upon 
the  fide  of  the  eheft  arifing  from  the  ribs  ;  and  as  the 
ribs  have  interflices  betwixt  them,  every  mufcle 
arifing  from  the  ribs  arifes  by  diftind  portions  from 
each  rib  :  all  fuch  diftind  and  pointed  flips  are  named 
digitations,  tongues,  or  ferrse,  from  their  refembling  the 
teeth  of  a  faw  ;  and  every  mufcle  arifing  from  the  ribs 
tnuft  be  a  ferrated  mufcle.  The  ferratus  major  anticus- 
is  that  great  and  broad  mufcle,  the  chief  part  of  which 
lies  under  the  fcapula:  and  nothing  of  which  is  feen 
but  the  flefliy  tongues,  by  which  it  arifes  from  the 
lides  of  the  ribs.  It  is  all  flefliy,  and  is  of  a  confider- 
able  breadth  and  ftrength ;  it  arifes  from  all  the  true 
ribs,  except  the  firft,  and  from  three  of  the  falfe  ribs: 
its  indigitations,  of  courfe,  fpread  all  over  the  fide  of 
the  thorax  like  a  fan  :  its  upper  indigitations  lie  under 
the  pedoralis  major,  and  its  lower  indigitations  are 
mixed  with  the  beginning  of  the  external  oblique 
mufcle  of  the  abdomen.  Its  middle  indigitations  are  feen 
fpreading  upon  the  fides  of  the  thorax :  it  lies  thick  and 
flefliy  under  the  fcapula,  and  is  a  part  of  that  cufliion  on 
which  the  fcapula  glides  :  its  fibres  converge  towards  a 
narrower  infertion;;  and  the  mufcle  ends  thick  and 
flefliy  in  the  v/hole  length  of  that  line  which  we  call  the 
bafis  of  the  fcapula,  and  is,  as  it  were,  folded  round 
it ;  fo  that  this  mufcle,  which  comes  from  before,  is 
implantedalong  with  the  rhomboides,  which  comes  from 
behind. 

Perhaps,  in  difiicult  breathing,  the  flioulder-blade 
being  raifed  and  fixed  by  its  own  mufcles,  the  fer¬ 
ratus  major  may  aflifl:  in  heaving  up  the  ribs  j  but  its 

chief 
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ellief  operation  is  upon  the  fcapula ;  for  when  the  whole 
adsj  it  pulls  the  ftapula  downwards  and  forwards. 
When  only  the  lower  portions  ad,  it  pulls  the  lower 
angle  of  the  fcapula  forwards,  by  which  the  fcapula 
rolls,  and  the  tip  of  the  fhoulder  is  raifed :  when  the 
Upper  part  ads  in  conjundion  with  the  little  pedoraj 
mufcle,  the  tip  of  the  moulder  is  fixed  and  pulled  down¬ 
wards  towards  the  Gheft,  and  the  lower  Corner  of  the 
fcapula  rolls  backwards. 

LXVIL  The  pectoralis  minor  lies  under  the 
pedoralis  major,  clofe  upon  the  ribs  5  and  as  it  arifes 
from  the  third,  fourth,  and  fifth  ribs,  it  alfo  is  a  ferrated 
mufcle,  and  was  named  ferratua  minor  ahticus ;  its 
three  digitations  are  very  thick  and  flefhy;  they  foon 
converge  fo  as  to  form  a  fniall,  but  thick  and  flefhy 
mufcle,  which,  terminating  in  a  point,  is  inferted  into 
the  very  apex  of  the  coracoid  procefs ;  by  pulling  the 
coracoid  procefs  forewards  and  downwards,  it  will  roll 
the  fhoulder. 

LXVIII.  The  stiscLAWiAN  M:usci.e  is  another 
concealed  mufcle  of  the  fcapula;  for  the  clavicle  is 
juft  the  hinge  upon  which  the  fcapula  moves,  and  the 
fubclavian  mufcle  arifes  by  a  flat  tendon  from  the  car¬ 
tilage  of  the  firfl  rib ;  it  becomes  flat  and  flefhy,  and 
lies  along  betwixt  the  clavicle  and  the  firfl  rib  ;  it  arifes 
at  a  lingle  point  of  the  rib,  flat  and  tendinous ;  but  it  is' 
inferted  into  a  great  length  of  the  clavicle,  beginnings 
about  two  inches  from  the  flemura,  and  being  inferted 
all  along  the  clavicle,  quite  out  to  where  it  is  joined  to 
the  acromion  procefs  1  its  chief  ufe  (fince  the  rib  is  im¬ 
moveable),  mull  furely  be  to  pull  the  clavicle,  and 
confequently  the  fhoulder  downwards,  and  fo  to  fix 
them. 

Many  have  affected  to  find  other  mufcles  of  refpi- 
ration  than  thofe  which  direfrly  belong  to  the  ribs.. 
Among  thefe  are  reckoned  the  ferratus  major,  the  pec¬ 
toralis  minor,  &c. ;  but  there  is  much  reafon  to  doubt 
whether  any  mufcles  can  have  much  effeS:  which  do 
not  belong  properly  to  the  ribs :  and  it  is  manifeft,  that 
the  fubclavian  can  l^ve  none,  fince  the  firfl  rib  is  quite; 
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rigid,  has  fo  littk  length  of  cartilage,  that  it  cannot 
bend  nor  move. 

The  fcapula  is  thus  moved  in  every  poffible  direftion 
upwards,  by  the  levator  and  the  trapezius  5  backwards, 
by  the  rhomboides,  affilied  by  the  middle  portions  of 
the  trapezius  5  downwards  and  backwards  by  the  loweft 
order  of  fibres  in  the  trapezius;  downwards  and  for- 
w^ds  by  the  ferratus  major  anticus ;  direftly  down¬ 
wards  by  the  ferratus,  balanced  by  the  trapezius,  and 
affifted  by  the  fubclavius;  and  diredtly  forewards  by 
the  pedtoralis  minor.' 

MUI^CLES  OF  THE  ARM-, 

VIZ.  those  moving  the  os  HUMERI,  OR  ARM-BON^. 

LXIX.  The  pRctoralis  major-  is  a,  large  thick 
and  flefhy  mufcle  which  covers  all  the  breaft.  It  arifes 
from  two-thirds  of  the  clavicle  next  the  fternum ;  from 
ail  the  edge  of  the  fternum,  the  cartilaginous  endings 
of  the  three  lower  true  ribs.  Where  it  arifes  from  the 
fternum,  it  is  tendinous,  and  the  fibres  frorA-  the  op- 
pofite  mufcles  crofs  and  ftiix,  fo  as  to  make  a  fort  of 
fafcia  covering,  the  bone,  ft  is  flefhy  w'here  it  arifes 
from  the  ribs,  and  there  it  mixes  with  the  external  ab¬ 
dominal  mufcle.  The  fibres  approach  each  other  till 
they  form  a  flat  tendon  about  an  inch  in  breadth  ^  ani 
as  the  fibres  approach  each  other,  they  crofs  iii  fucha 
way,  that  the  lower  edge  of  the  rnufcle  forms  the  upp’fr 
edge  of  the  tendon,-  which  is  ftill  flat,  but  twilled;,  its 
implantation  is  into  the  edge,-  if  1  may  call  it  fo,  of  the 
groove  or  rut  of  the  biceps  tendon.  T’haf  part  which 
arifes  from'  the  clavicle  is  a  little  feparated  from  that 
which  arifes  from  the  fternum ;  a  fatty  line  makes  the 
diftinflion;  and  they  are  Ibmetimes  defcribed  as  two 
partis :  it  is  thofe  two  bundles  chiefly  which  crofs  each 
other  to  make  the  plaited  appearance.  The  pedloralis, 
among  others,  has  been  made  a  mufcle  of  refpiration  *. 

LXX.  The 

*  Haller  tells  us,  that  when,  at  any  time,  he  had  rheumatifiu 
m  this  mufcle,  hit  breathing  was  checked  j  and  when  he  had  dif¬ 
ficult 
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LXX,  The  LATissiMus  dorsi  is  the  broadeft,  not 
only  of  the  back,  but  perhaps  qf  the  whole  body.  It 
is  a  beautiful  mufcle,  covering  all  the  lower  part  of  the 
t>ack  and  loins,  and  reaching  to  the  arm,  to  be  the 
antagonifl:  to  the  pe&oral  mufcle.  It  arifes  by  a  broad, 
flat,  and  gliftening  tendon,  which  covers  all  the  loins, 
and  which  is  in  fome  degree  the  root  of  other  mufcles, 
efpecially  of  the  longiflimus  dorfi,.  This  broad  filvery 
tendon,  begins  exadlly  in  the  middle  of  the  back.;  it  arifes 
from  the  lower  vertebras  of  the  loins,  from  the  fpines 
and  knobs  of  the  back  of  the  facrum,  and  from  the 
back  part  of  the  circle  of  the  os  iliuni  5  this  laft,  is  the 
only  part  that  is  fielhy.  The  flat  tendon  gradually 
paflfes  into  a  flat  and  regular  mufcle,  which  wraps 
round  the  fide  of  the  body,  and  as  it  lies  over  the 
corner  of  the  fcapufa,  it  receives  a  fmall  flefhy  bundle 
from  it  5  and  as  it  paflfes  over  the  lower  ribs,  it  has  fome 
tendinous  flips  fent  into  it,  by  which  it  is  attached  to  the 
ribs.  Its  fi^es  converge  :  for  the  lower  ones  afcend  j 
the  upper  ones  go  dire&y  acrofs.  And  thefe  different 
orders,  not  only  meet  to  form  its  flat  tendon,  but  they 
crofs  each  other,  like  thofe  of  the  pefforal  mufcle ; 
Here  alfa  the  tendon  is  twifted,  and  the  upper  edge  of 
the  mufcle  forms  the  lower  edge  of  the  flat  tendon  j 
which,  paffing  into  the  axilla,  turns  under  the  arm-bone, 
and  is  implanted  into  it,  on  the  inner  edge  of  the  bici¬ 
pital  groove ;  lb  the  tendons  of  the  pefloralis  and  latif- 
fimus  meet  each  other  j  they  in  faft,  join  face  to  face, 
as"^  if  the  one  tendon  ended  diredly  in  the  other ;  and 
both  united,  make  a  fort  of  lining  for  the  groove,  or  a 
tendinous  Iheath,  for  the  long  tendon  of  the  biceps  to 
run  on. 

Thefe  two  mufcles  form  the  axilla  or  arm-pit ;  and 
although  each  has  its  peculiar  offices,  their  chief  opera- 


ficult  breathing,  he  found  great  relief  bv  fixing  the  hands,  raifing 
the  Ihoulders,  and' afting  with  the  peftoral  mufcles.  It  feems 
confirmed  by  thefe  fadls,  that  afthmatics  take  this  ^fture ;  women 
in  labour  fix  then*  arms,  by  reftirig  upon  the  arms  of  theic 
chair ;  thofe  who  play  on  wind  inftruments  raife  the  flioulders, 
^  ftraining. 
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tion  is  wlien  they  coincide  in  one  action ;  and  that  aci 
tion  is  exceedingly  powerful,  both  by  the  great  ftrength 
bf  either  mufcle,  and  by  their  being  implanted  into  the 
arm-bone,  four  inches  below  its  head.  The  pedoralis 
toajor,  is  for  pulling  the  arm  forwards,  as  in  laying  the 
^ms  acrofs  the  breaft,  or  in  carrying  loads  in  the 
^ms ;  and  it  forms  the  border  of  the  axilla  before. 
The  latiffimus  dorfi  has  a  wider  range ;  when  the  arm 
Is  raifed,  it  brings  it  downwards  as  in  Ifriking  with  a 
hammer,  or  downwards  and  backwards,  as  in  ilriking 
with  the  elbow  or  in  rolling  the  arm  inwards  and  back* 
wards,  as  in  turning  the  palm  of  the  hand  behind  the 
back,  whence  it  has  the  obfcene  name  of  musculus 
SCALPTOR  ANi,  or  TERSOR  ANi ;  and  it  forms  the 
back  edge  of  the  axilla.  The  edges  of  thefe  two  muf* 
des  receive  the  preffure  of  crutches,  and  defend  the 
veffels  and  nerves ;  when  both  mufcles  ad:,  the  arm  is 
preflfed  directly  downwards,  as  in  riling  from  our  feat, 
or  in  holding  a  bundle  under  the  arm ;  or  when'  the 
arm  is  fixed,  thefe  mufcles  raife  the  body  as  in  the  ex¬ 
ample  juft  mentioned,  of  riling  from  our  feat,  or  in 
walking  with  a  Ihort  ftick,  or  in  raifing  ourfelves  by 
our  hands  over  a  high  beam. 

LXXI.  The  DELToiDES  is  the  firft  of  thofe  mufcles 
which  arife  from  the  fcapula,  to  be  inferted  into  the 
flioulder  bone.  It  is  named  deltoid  mufcle,  from  its 
refembling  the  letter  A  of  the  Greeks  ;  it  is  thick  and 
flelhy,  and  covers  the  top  of  the  Ihoulder,  filling  up 
the  fpage  betwixt  the  acromion  procefs  and  the  Ihoulder- 
bone  j  it  arifes  from  all  that  part  of  the  clavicle,  which 
is  not  occupied  by  the  pedoralis  mufcle,  and  is  fepa- 
rated  from  it  only  by  a  fatty  line;  it  arifes  again  in 
another  bundle,  from  the  point  of  the  acromion  procefs, 
and  this  middle  bundle  is  alfo  jnfulated  by  a  fatty  line 
on  either  fide  of  it.  The  third  bundle  arifes  from  the 
fpine  of  the  fcapula,  behind  the  acromion  procefs  :  And 
thus  the  mufcle  has  three  converging  heads,  viz.  a 
head  from  the  outer  end  of  the  calvicle,  a  head  from 
the  acromion,  or  tip  of  the  Ihoulder,  a  head  from  the 
ridge  of  the  fpine,  each  divided  from  the  other  by  a 
y  fatty 
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^tty  line  *.  Thefe  heads  or  bundles  of  fibres,  meeting 
about  one-third  down  the  humerus,  form  a  fliort,  fiat, 
and  ftrong  tendon,  which  grafps,  or  almofl:  furrounds 
the  fliouider-bone. 

Thefe  three  diftind  heads  mufl;  be  obferyed  in  fpeak# 
ing  of  the  ufe  of  the  mufcle ;  for  though  tfie  chief  ufe 
of  the  mufcle  be  to  raife  the  arm,  this  is  not  the  ufe  of 
it  in  all  circumftances ;  for  the  outer  and  inner  heads, 
Jiying  by  the  fide  of  the  flioulder-bone,  and  below  the 
joint,  do,  when  the  arm  is  lying  flat  by  th  efide,  affifl: 
the  pedoral  and  latiffimus  dorfi  mufcles  in  drawing  it 
clofe  to  the  fide.  But  when  the  middle  bundle  raifes 
the  arm,  in  proportion  as  the  middle  bundle  raifes  the 
arm,  it  lofes  of  its  power  j  and  in  proportion  as  it  lofe§ 
of  its  power,  the  fide  portions,  having  come  into  a  new 
difeclion,  begin  to  help :  nay,  when  the  arm  is  raifed 
to  a  certain  point,  more  power  ftill  is  required,  and  the 
clavicular  part  of  the  peftoral  mufcle  alfo  comes  to  aflift. 
it  is  in  this  fuccefiion,  that  the  feveral  bundles  of 
fibres  aQ; ;  for  if  they  began  all  at  once  to  aS:,  the  arm 
fliouid  rather  be  bound  down  by  the  lateral  portions, 
than  raifed  by  the  middle  one.  . 

LXXII.  CoRAGO  BRACHiALis.  t —  The  coraco  bra- 
chialis,  fo  named  from  its  origin  and  infertion,  is  a  long 
^d  rather  flender  mufcle. 

It  arifes  from  the  coracoid  p^cefs  of  the  fcapula, 
along  with  the  fliort  head  of  the  biceps  mufcle,  and  it 
is  clofely  conneQied  with  this  head,  almofl:  its  whole 
length  :  it  is  fmali  at  its  beginning  ; ,  it  grows  gradually 
thicker,  as  it  defcends ;  it  is  all  flefhy,  and  is  inferted 
by  a  very  fliort  tendon  into  the  os  humeri,  nearly  about 
its  middle,  betwixt  the  brachialis,  and  the  third  head 
of  the  triceps.  It  is  perforated  by  the  external  cutaneous 
nerve.  This  was  obferved  by  Caflerius,  an  Italian  ana- 
tomift;  and  the  mufcle  is  often  named,  musculus 

PERFORATUS  gASSERH. 

Its  aOcion  is  very  Ample,  to  raife  the  arm  obliquely 
forwards  and  upwards,  and  confequently  td  give  a 

*  Albinus  has  diftinguifhed  it  into  feven  filfclculi  or  bundles  j 
a  very  fuperfluous  accuracy. 

?  4  degree 
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degree  of  rotation.  It  will  alfo  have  a  chief  effed  in 
pulling  the  arm  towards  the  fide  of  the  body. 

LXXIII.  The  SUPRA  spinatus  is  fo  named  from 
its  occupying  the  hollow  of  the  fcapula  above  the 
fpine. 

It  arifes  from  the  back  of  the  fcapula,  from  the 
jfpine,  and  from  the  edge  or  cofta ;  it  is  exceedingly 
thick  and  flefhy,  filling  up  all  the  hollow ;  and  it  is 
firmly  enclofed  in  this  triangular  hollow,  by  a  ftrorig 
tendinous  expanfion,  which  pafles  from  the  edge  of  the 
fcapula,  to  die  ridge  of  the  fpine :  it  is  confequently  a 
mufcle  of  a  triangular  figure,  thick  and  ftrong  ;  it 
pafles  under  the  acromion,  and  degenerates  into  a  ten¬ 
don  there,  and  going  under  the  acromion,  as  under  an 
arch,  and  over  the  ball  of  the  humerus,  it  adheres  to 
the  capfule  of  the  fiioulder-joint,  and  is  at  laft  im¬ 
planted  by  a  broad  ftrong  tendon  into  the  great  tnhe- 
rofity  on  the  head  of  the  bone.  ,  , 

It  is  evidently  defigned  for  raifing  the  humerus  di- 
reftly  upwards,  and  by  its  attachment  to  the  capfule, 
the  capfule  is  drawn  up  when  the  arm  is  raifed,  fo  that 
though  lax,  it  cannot  be  catched  in  the  joint.  It  exadly 
performs  the  fame  motion  with  the  middle  part  of  the 
DELToiDES,  lies  in  the  fame  diredion  with  it,  -and 
afljfts  it. 

LXXIV.  Infra  spinatus,  is  like  the  former  in  all' 
refpeds,  of  the  fame  ufe,  and  aflifting  it. 

This  alfo  is  of  a  triangular  ftiape,  and  is  fully  one . 
half  larger  than  the  fupra  fpinatus ;  and  the  fupra 
fpinatus  arifes  from  all  the  triangular  cavity  above'  the 
fpine,  this  arifes  from  all  the  triangular  cavity  below  it. 

It  arifes  flefliy,  fi-om  all  the  back  of  the  fcapula  be? 
low  the  fpine  itfelf,  and  from  all  the  bafe  of  the  fcapula, 
below  the  beginning  of  the  fpine,  and  alfo  from  the 
lower  margin  of  the  fcapula.  It  is  very  thick  and 
ftrong,  filling  up  the  triangular  cavity  entirely ;  and  it 
is  clofed  in  like  the  former,  by  a  ftrong  tendinous  ex¬ 
panfion  ;  it  begins  to  grow  tendinous  about  its  middle, 
but  it  continues  alfo  flelhy  till  it  pafles  over  the  focket 
of  the  ftioulder  joint ;  It  alfo  is  conneded  with  the  cap- 

fular 
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fular  ligament,  is  inferted  into  the  fame  tuberofity  with 
the  former,  and  has  exaftly  the  fame  ufes,  viz;,  pre¬ 
venting  the  capfule  from  being  catched  in  the  joint, 
and  railing  the  arm  upwards,  and  inclining  it  a  little 
outwards,  by  a  flight  degree  of’  rotation.  And  I  do 
believe,  that  one  great  ufe  of  thefe  two  mufcles  is,  when^ 
the  arm  is  much  extended  backwards,  to  prevent  the 
head  of  the  humerus  from  ftarting  out  of  its  fuperficial 
focket. 

LXXV.  The  teres  minor  is,  ^  third  mufcle  which 
co-operates  with  thefe.  This,  and  another,  are  fo 
named  from  their  appearance,  not  from  their  fhape,  for 
they  feem  round  when  fuperficially  diirefted,  becahfe 
then  their  edges  only  are  feen ;  but  when  fully  diflefted 
from  the  other  mufcles,  they  are  rather  flat.  The; 
teres  minor  is  a  long,  hnall,  flepiy  mufcle ;  it  arifeS 
from  the  angle,  and  all  the  lower  edge  of  the  fcapula : 
it. is  like  the  infra  fpinatus ;  it  becomes  early  tendinous;’ 
but  the  tendon  is  accompanied  with  flefliy  fibres  frorh 
below; ;  its  flat  tendon,  in  palling  over  the  joint  is  at¬ 
tached  to  the  capfule,  and  is  finally  inferted  into  ..the 
great .  tuberofity  of  the  Ihoulder-bone,  fo  that  it  muft 
have  exadly  the  fame  ufes,  as  the  two  forrrier  mufcles. 
It  is  feparated  from  the  infra  fpinatus,  by  that  tendi¬ 
nous  expanlion  with  which  the  latter  is  covered  ;  it 
looks  like  a  part  of  the  fame  mufcle  in  its  origin,  where 
it  lies  upon  the  fcapula;  but  is  very  dillinQ:  in  its  ten¬ 
don.  The  fupra  fpinatus,  infra  fpinatus,  and  teres 
minor,  raife  the.  arm. 

LXXVI.  The  teres  major,  is  in  lhape  like  the 
former,  lies  lower  upon  the  edge  of  the  fcapula,  than 
the  teres  minor,  and  is  thicker  and  longer  than  it. 

It  arifes  chiefly  from  the  angle  of  the  fcapula ;  partly 
from  the  lower  edge  of  the  fcapula,  at  its  back  part  i 
it  is  conneQ;ed  -with  the  teres  minor,  and  infra' 
sPiNATus.  It  is  a  large,  thick,  and  flat  mufcle,  and 
forms  a  flat  llrong  tendon,  which  paffes  under  the  long 
head  of  the  triceps ;  it  paffes  under  the  os  humeri ; 
turns  roimd  it,,  and  is  inferted  into  the  ridge,  on  the 
inner  Me  of  the  groove,  and  gives  fome  tendinous 
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fibres  to  line  the  groove.  In  fiiort,  it  accompanies  the 
tendon  of  the  latiffimus  dorfi,  is  inferted  along  with  it, 
and  may  be  confidered  as  the  congenor  of  the  latiffimus 
dorfi ;  and  the  two  tendons  are  inclofed  in  one  commoiv 
capfule,  or  flieath  of  cellular  fubftance. 

Its  ufe,  then,  is  evidently  to  draw  the  humerus  down- 
Ivards  and  backwards,  and  to  perform  the  fame  rotation 
6f  the  arms,  which  the  latiffimus  dorfi  does, 

LXXVII.  The  subscapularis  lines  all  the  conca* 
Vity  of  the  fcapula  like  a  culhion.  It  is  like  the  furface 
of  the  fcapula  on  which  it  lies,  of  a  triangular  fhape  5 
and  from  the  convergence  of  all  the  fibres  it  is  com¬ 
pletely  radiated  or  fan-like;  it  is  very  fleffiy,.  thick, and 
urong ;  the  radii  are  each  minutely  defcribed .  by  Albk 
Jius ;  but  Sabbattier  fays,  with  good  fenfe,  that  he  can? 
hot  diftinguifli  them,  fo  as  to  defcribe  them  accurately ; 
^d  he  might  have  added,  that  there  was  not  the  ffiadow 
of  a  motive  for  wafting  time  in  fo  trivial  an  employ¬ 
ment  as  counting  the  bundles. 

It  arifes  from  the  two  coftae,  the  bafe,  and  all  the  inter? 
Iial  furface  of  the  fcapula.  And  indeed  it  is  to  favour 
this  origin  that  the  inner  furface  of  the  fcapula  is  full  of 
little  rifings  and  hollows,  to  every  one  of  which  the 
mufcle  adheres  clofely.  Juft  under  the  coracoid  procefs, 
is  the  only  part  from  whence  it  does  not  arife.  That 
little  fpace  is  filled  up  with  cellular  fubftance, 

Its  alternately  tendinous  and  flefhy  fibres  are  fo  rooted 
in  the  fcapula,  and  fo  attached  to  its  rifings  and  de- 
preffions,  that  it  is  difficultly  cleaned  away  from  the  bone. 

The  tendon  and  upper  edge  of  the  mufcle  is  almoft 
continuous  with  the  fupra  fpinatus ;  but  from  the  manner 
of  its  infertion,  its  effect  is  very  oppofite  from  that  of  the 
fupra  fpinatus,  for  it  goes  round  the  os  humeri  to  its  infer¬ 
tion,  and  it  is  fixed  to  the  leffer  tuberofity,  therefore  it 
both  pulls  the  arm  backwards  and  downwards,  and 
performs  the  rotation  like  the  teres  major,  and  latiffimus 
'  dorfi.  It  is  alfo  like  all  the  other  tendons,  attached  to 
the  capfule,  fo  as  to  prevent  its  being  catched ;  and  it 
is  particularly  ufeful  by  ftrengthening  tfte  ftioulder-joi.nt, 

OF 
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OF  THE  MOTIONS  OF  THE  HUMERUS. 

Having  thus  defcribed  all  the  inufcles  which  move 
this  bone,  I  fliall  review  the  order  in  which  they  arc?- 
arranged,  and  mark  their  place  and  efFedls^ 

To  diftmguifh  clearly  the  fundion  of  eRch  mufcle. 
We  have  but  to  mark  the  point  to  which  it  is  attached. 

1.  Thofe  implanted  above  the  head  of  the  bone  muft 
raife  the  arm.  Now  the  fupra  fpinatus,  infra  fpinatus,  and 
teres  minor,  are  implanted  into  the  great  tubercle,  and 
raife  the  arm ;  and  the  deltoides  is  implanted  in  the  fame 
diredion,  and  ftill  lower,  fo  that  it  performs  the  fame 
addon  with  a  ftill  greater  degree  of  power. 

2.  There  is  implanted  into  the  oppofite,  or- lower  part 
of  the  head,,  the  fubfcapularis,  which,  of  courfe,  draws 
the  arm  diredlly  downwards  and  backwards. 

3.  There  is  implanted  into  the  outer  edge  of  the  bici* 
pital  groove,  the  pedtoralis  major,  and  alfo  the  coraco- 
brachialis,  which  comes  in  the  fame  dirediion;  and 
thefe  two  pull  the  arm  inwards,  towards  the  fide  and 
forwards. 

4.  There  are  inferted  into  the  infide,  or  lower  fide  of 
the  groove,  the  latiffimus  dorfi,  and  teres  major,  both 
of  which  pull  the  arm  diredly  backwards,  as  they  bend 
under  the  arm,  to  reach  their  infertion.  They  alfo  roU 
the  palm  inwards  and  backwards.  And  it  is  eafy  to  ob- 
ferve  in  what  fucceffion  thofe  mufcles  muft  adl,  to  defcribe 
the  circular  and  rotatory  motions  of  the  arm. 

Joints  are  more  ftrengthened  by  the  origin  and  infer¬ 
tion  of  mufcles  around  them,  than  by  elaftic  ligaments, 
which  yield  or  tear ;  whereas  the  mufcles  having  a  living 
power,  re-aQ;  againft  any  feparating  force.  They  con- 
tradl,  or,  in  other  words,  they  are  ftrong  in  proportion 
to  the  violence  that  the  joint  fuffers.  Thus,  in  the 
flioulder  the  capfule  is  fo  lax,  that  there  is  a  mechanical 
contrivance  to  prevent  its  being  checked  in  the  joint, 
and  it  is  moreover  fo  weak,  that,  independent  of  its 
yielding  eafily,  it  is  alfo  very  eafily  torn  ;  but  thefe  muA 
cles  furround  the  joint  fo  fairly,  that  their  ftrength  and 
their  tendinous  connexions  with  the  head  ofthe  bone  are 

more 
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more  than  a  compenfation  for  the  loofenefs  of  its  cap^ 
fular  ligament.  Were  not  the  mufcles  thus  clofely  at¬ 
tached,  the  flioulders  would  be  very  often  difplaced;  th^ 
glenoid  cavity  is  fo  fuperficial,  and  the  burfa  fo  lax ;  and 
furely  it  is  for  feme  fuch  purpofe  that  the  paufcles  are 
planted  fo  clofely  round  the  head ;  for  when  they  are 
implanted  at  a  diflance  from  the  centre,  as  one  mufcle, 
the  deltoid  is,  or  as  the  biceps  and  triceps  of  the  arm, 
on  the  hamftrings,  ortendo  Achillis,  the  power  is  much 
increafed.  Here,  in  the  mufcles  arifmg  from  the  fcapula, 
power  is  facrificed  to  the  firranefs  of  the  joint,  and  they 
^e  all  implanted  clofely  round  the  head  of  the  bone. 

The  connection  of  the  bones  in  this  joint  is  in  a  man¬ 
ner  formed  by  thefe  mufcles,  for  the  fupra  fpinatus,  infra 
fpinatus,  teres  major  and  minor,  and  the  fubfcapularis, 
furround  the  joint  very  clofely,  cover  the  joint  with  their , 
flat  tendons,  and  fo  thicken  the  capfule,  and  ipereaf^ 
itsftrength.  . 

The  mufcles  of  the  fore-arm  are  only  four,  the  biceps 
and  BRACHiALis  for  bending,  and  the  triceps  and 
ANCONJEus  for  extending. 

LXXVIII.  Biceps  brachii  flexor  is  univerfally 
named  biceps,  from  its  having  two  very  diftinft  heads. 
It  is  an  exceedingly  thick  and  ftrong  mufcle,  for  whep 
|t  contracts,  we  feel  it  almoil  like  a  hard  firm  ball  upon 
the  fore  part  of  the  arm,  and  at  the  upper  and  moft 
confpicuous  part  of  this  ball  is  the  pnion  of  the  two 
heads. 

The  larger  and  thicker  head  arifes  from  the  coracoid 
procefs,  by  a  tendon  which  extends  three  inches  along 
the  forepart  of  the  mufcle,  in  the  form  of  an  apo- 
neurofis,  but  at  the  back  part  the  tendon  is  fhort,  and 
the  mufcle  is  attached  there  to  the  flefliy  belly  pf  the 
coraco-brachialis. 

The  fecond,  or  long  head,  arifes  from  the  edge  of  the 
glenoid  cavity,  at  it^  upper  part  5  it  is  exceedingly  fmali 
and  tendinous,  and  this  long  tendon  runs  down  in  its 
proper  groove,  till  about  the  third  part  down  the  hume¬ 
rus  the  two  heads  meet.  And  though  below  this  it  is 
I  but 
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l)iit  one  flefhy  belly,  yet  here,  as  in  other  mufeles,  the 
commofi  divihon  betwixt  its  two  origins  may  be  ftill 
obferved. 

It  is  earlier  tendinous  at  the  fore'  part  and  outer  fide  ; 
the  tendon  here  fends  off  that  aponeurotic  expanfion 
which  covers  all  the  arm  belowj  and  enclofes  the 
mufcles  as  in  a  (heath.  The  tendon  j  at  firfl;  flat  and 
large,  becomes  gradually  finaller  and  rounder  ;  it  turns 
a  little  in  its  defcent,  fo  as  to  lay  one  flat  edge  to  the 
radius,  and  another  to  the  ulna ;  and  it  is  at  lafl:  im¬ 
planted  into  that  round  tubercle,,  which  is  on  the  fore-* 
part  of  the  radius  a  little  below  its  neck. 

The  great  ufe  of  the  biceps  is  to  bend  the  Tore  arm 
with  great  ftrength.  But  as  it  is  inferted  into  the  tubercle 
of  the  radius,  when  the  arm  and  hand  are  turned  down¬ 
wards,  it,  by  acting,  will  pull  them  upwards,  i.  e.  it 
will,  affifl;  the  fupinators.  Since  both  its  heads  are  from 
the  fcapula*  it  will  occafionally  move  the  humerus, 
as  well  as  the  fore-arm. 

LXXIX.  The  brachialis  internus  lies  imme¬ 
diately  under  the  biceps,  and  is  a  very  ftrong  flelhy 
mufcle  for  aflifting  the  biceps  in  bending  the  arm.  It  is 
called  BRACHIALIS,  from  its  origin  in  the  fore-arm,  and 
INTERNUS,  from  its  being  within  the  biceps. 

It  arifes  from  two-thirds  of  the  os  humeri  at  its  fore 
part,  by  a  fort  of  forked  head  ;  for  it  comes  down  from 
each  fide  of  the  deltoid.  It  continues  its  attachment  all 
the  way  down  the  fore  part  of  the  humerus,  to  within 
an  inch  of  the  joint.  It  is  very  thick,  flelhy,  and  ftrong  ; 
it  is  tendinous  for  about  two  inches  in  its  fore  part ;  and 
is  inferted  by  a  flat  ftrong  tendon  into  the  coronoid  pro-, 
cefs  of  the  ulna. 

Other  ufes  are  afcribed  to  it,  as  the  lifting  up  the  cap- 
fule  to  prevent  its  being  pinched.  But  the  chief  ufe  of 
it  is  to  bend  the  fore-arm.  In  a  ftrong  man,  it  is  exceed¬ 
ingly  thick,  and  its  edge  projects  from  under  the  edge  of 
the  biceps,  and  is  feen  in  the  lateral  view. 

LXXX.  Triceps  extensor.  —  Upon  the  back  part 
of  the  arm  three  mufcles  have  been  defcribed :  the  ex- 

tenfor 


ki'k  jatJSfCLfis  OP  I'Hfi  Arm, 

tenfor  longus,  the  extenfor  brevis,  and  the  brachiafig 
externus  j  but  there  is,  in  fad,  only  one  three-headed 
mufcle. 

The  longeft  head  of  this  mufcle  is  in  the  middle.  It 
wifes  by  a  flat  tendon  \  from  an  inch  of  the  edge  of  the 
feapula  under  the  neck,  and  a  little  way  from'  the 
origin  of  the  long  head  of  the  biceps  ;  and  it  is  under 
this  head  that  the  tendon  of  the  teres  major  pafles  to  its 
infertion. 

The  fecond  head  is  on  the  outfide  of  the  arm,  next 
in  length  to  this.  It  arifes  from  the  arm-bone  under  the 
great  tuber,  and  juft  below  the  infertion  of  the  ter^ 
minor.  The  long  and  fecond  heads  meet  about  the 
middle  of  the  humerus. 

The  third,  or  internal  head,  is  the  fhorteft  of  all.  .  It 
begins  at  the  inner  fide  of  the  humerus,  juft  under  the 
infertion  of  the  teres  major ;  and  it  arifes  from  the 
inner  part  of  the  humerus,  all  the  way  down,  and  joins 
juft  where  the  fecond  head  joins  (i.  e.  about  the  mid¬ 
dle).  All  thefe  heads  ftill  continue  adhering  to  the 
humerus  (as  the  brachialis  does  on  the  fore  fide),  quite 
down  to  within  an  inch  of  the  joint,  and  then  a  ftrong 
thick  tendon  is  formed,  by  which  it  is  implanted 
ftrongly  in  the  projefting  heel  of  the  ulna,  named  ole- 
cranoi^  by  which  projeSion  of  the  bone  the  mufcle  has 
great  power,  and  the  power  is  increafed  by  an  increafed 
length  of  the  procefs  in  dogs,  and  other  animals  which 
run  or  bound. 

The  whole  forms  a  very  thick  and  powerful  mufcle, 
which  covers  and  embraces  all  the  back  part  of  the 
arm  ;  and  its  ufe  is  too  Ample  to  admit  of  any  farther 
,  explanation,  than  juft  to  fay  that  it  extends  the  hinge- 
joint  of  the  elbow  with  great  power  j  and  that  by  its 
long  head  it  may  aflift  alfo  to  bend  the  arm-bone  out¬ 
wards  and  backwards. 

Befides  bones,  there  is  alfo  another  fource  of  attach¬ 
ment  for  mufcles,  that  is,  the  tendinous  expanlions; 
for  the  expanfions,  which  go  on  the  furface  like  Iheaths, 
alfo  dive  betwixt  the  mufcles,  and  form  fepta,  or  par- 
Atbns,  foom  which  their  Abres  arife* 

Qn? 
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One  tendinous  expanfion  begins  from  the  clavicle 
and  acromion  procefs,  or  rather  comes  down  from  the 
neck  :  it  is  then  ftrengthened  by  the  tendon  of  the 
deltoid  mufcle ;  it  defcends,  covering  all  the  arm  ;  and 
before  it  goes  down  over  the  fore-arm,  it  is  again  re¬ 
inforced  chiefly  by  the  biceps,  but  alfo  by  the  tendon 
of  the  triceps  extenfor.  One  remarkable  procefs,  or 
partition  of  this  general  fafcia,  is  fent  in  from  the  flieath 
to  be  fixed  to  the  outfide  of  the  humerus,  all  the  way 
down  to  the  ridge  of  the  outer  condyle.  Another 
partition  goes  down,  in  like  manner,  to  the  inner  con-< 
dyle,  along  the  ridge  which  leads  to  it  j  then,  the  fafcia, 
taking  a  firm  hold  on  the  condyles,  is  greatly  ftrength¬ 
ened  about  the  elbow,  and  goes  over  the  fore-afm, 
enclofing  its  mufcles  in  a  very  firm  and  clofe  ftieath  ; 
and  it  fends  partitions  down  among  the  feveral  layers  of 
mufcles  in  the  fore-arm,  which  gives  each  of  them  a 
firm  hold, 

LXXXI.  The  anconeus  is  a  fmall  triangular 
mufcle,  placed  on  the  back  part  of  the  elbow.  It  arifes 
from  the  ridge  and  from  the  external  condyle  of  the 
humerus,  by  a  thick,  ftrong,  and  fliort  tendon.  Front 
this  it  becomes  fleftty,  and  after  running  about  three 
inches  obliquely  backwards,  it  is  inferted  by  its  oblique 
flefliy  fibres  into  the  back  part  or  the  ridge  of  the  ulna. 

It  is  manifeftly  defigned  for  the  extenfion  of  the  fore* 
arm,  and  has  only  that  one  fimple  action. 

MUSCLES  OF  THE  RADIUS,  CARPUS,  AND  FINGERS. 

The  whole  fore-arm  is  covered  with  a  mafs  of  muf^ 
cles  of  great  ftrength,  and  fo  numerous  and  intricate, 
with  a  catalogue  of  names  fo  difficult,  and  fo  diftraft- 
ing,  that  they  fhould  be  arranged  and  claffed  with 
much  care,  explaining  to  the  ftudent  the  reafon  and 
value  of  their  names,  and  the  place  and  effed  of  each 
clafs. 

The  fore-arm  is  covered  with  a  fafcia,  or  ftrong  ten¬ 
dinous  web,  which,  like  that  which  covers  the  temporal 
mufcle,  gives  both  origin  and  ftrength  to  the  mufcles 

which 
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which  lie  under  it,  which  divides  the  feveral  layers 
one  from  another,  and  helps  them  in  their  ftrong 
afl:ions,  with  that  kind  of  fupport  which  workmen  feel 
in  binding  their  arms  with  thongs.  This  fafcia  is  faid 
to  proceed  from  the  fmall  tendon  of  the  biceps  mufcle, 
though  that  were  but  a  flender  origin  for  fo  great  a 
web  of  tendon,  which  not  only  covers  the  furface  of 
the  mufcles,  but  enters  among  their  layers.  This  fafcia 
really  begins  in  the  fliouldef,  and  has  an  addition  and  an 
increafe  of  flrength  from  every  point  of  bone ;  it  is 
ailifled  by  each  tendon,  becaufe  the  tendons  and  fafcia 
are  of  one  nature  over  all  the  body,  and  its  connexion 
with  the  tendon  of  the  biceps  is  quite  of  another  kind 
from  that  which  has  been  fuppofed.  I  would  not  allow 
that  the  biceps  tendon  expands  into  the  fafcia,  but  rather 
that  the  web  receives  the  biceps  tendon,  which  is  im¬ 
planted  into  it,  and  for  this  wife  purpofe,  that  when  the 
fore-arm  is  to  ftrike,  or  the  hand  to  grafp,  the  biceps 
firfl;  moves,  and  by  making  the  fafcia  tenfe,  prepares 
the  fore-arm  for  thofe  violent  adions  which  are  to  enfuCd 
Thus,  it  may  be  defined,  a  web  of  thin  but  ftrong  ten¬ 
don,  which  covers  all  the  mufcles  of  the  fore-arm, 
makes  the  furface  before  diffedion  firm  and  fmooth, , 
fends  down  partitions,  which  are  fixed  into  the  ridges 
of  the  radius  and  ulna,  enabling  thofe  bones  to  give  a 
broader  origin  to  the  mufcles,  eftabliftiing  a  ftrong.  cori- 
nedion  among  the  feveral  layers,  and  making  the  dif- 
fedion  more  difficult. 

The  motions  to  be  performed  by  the  mufcles  which 
lie  upon  the  fore-arm  are  thefe  three  j  to  roll  the  hand, 
to  bend  the  wrift,  to  bend  the  fingers. 

1.  The  turning  of  the  hand,  which  is  performed  by 
rolling  the  radius  on  the  ulna,  is  named  pronation  and 
fupination.  When  we  turn  the  palm  down,  it  is  faid  to 
be  prone  5  when  we  turn  the  palm  upwards,  it  is  fupine. 
This  is  pronation  and  fupination.  The  mufcles  which 
perform  thefe  motions  are  the  pronators  and  the  supi¬ 
nators,  and  the  motion  itfelf  is  beft  exemplified  in  the' 
turning  a  key  in  a  lock,  or  in  the  guards  of  fencing, 
which  are  formed  by  a  continual  play  of  the  radius 

upon 
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upon  the  ulna,  carrying  the  wrift  round  in  the  half 
circle. 

2.  The  wrift  is  called  the  carpus,  and  therefore 
thofe  mufcles  which  ferve  for  bending  or  extending 
the  wrift,  are  the  flexors  and  extensors  of  the 
carpus. 

3.  The  bending  and  extending  of  the  fingers  cannot 
be  mrftakenr,  and  therefore  the  flexors  and  extenfors  of 
the  fingers  need  not  be  explained. 

Thefe  mufcks  are  denominated  from  their  ufes 
chiefly ;  but  if  two  mufcles  perform  one  motion,  they 
may  be  diftinguiftied  by  fome  accident  of  their  fituation 
or  form.  And  thus,  if  there  be  two  benders  of  the 
fingers,  one  above  the  other,  they  are  named  flexor 
suBLiMis,  and  flexor  profundus,  i.  e.  the  fuperficial 
and  deep  flexors.  If  there  be  two  flexors  of  the  car¬ 
pus,  one  is  named  flexor  radialis  carpi,  by  its 
running  along  the  radius,  the  other  flexor  ulnaris  carpi, 
from  palling  in  the  courfe  of  the  ulna.  And  if.  there  be 
two  pronators,  one  may  be  diftinguiftied  pronator  teres, 
from  its  round  fliape,  the  other  pronator  quadratus, 
from  its  fquare  form.  And  this,  I  tnift,  will  ferve  as 
a  key  to  what  is  found  to  be  a  fource  of  inextricable 
confufion. 

It  will  be  eafy  to  make  the  origins  and  infertions  ftill 
more  fimple  than  the  names  ;  for  all  the  mufcles  arife 
from  two  points  and  have  but  two  ufes. 

This  affertion  fhall  be  afterwards  qualified,  with  a 
few  exceptions ;  but  at  prefent  it  ftiall  Hand  for  the 
rule  of  our  demonftration ;  for  ail  the  mufcles  arife 
from  two  points,  the  external  and  internal  condyle. 
The  internal  condyle  is  the  longer  one,  and  gives  moll 
power:  more  power  is  required  for  bending,  grafping, 
and  turning  the  hand  inwards  5  therefore  all  the  mufcles 
which  bend  the  hand,  all  the  mufcles  which  bend  the 
fingers,  and  the  principal  pronator,  or  that  mufcle  which 
turns  the  palm  downwards,  arife  from  the  internal 
condyle.-  ^  ^ 

The  external  condyle  is  fliorter  ;  it  gives  lefs  power ; 
there  is  little  refiftance  to  opening  the  hand,  and  little 
VOL.  r.  Q  power 
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power  is  required  in  extending  the  fingers  ;  and  h 
all  the  mufcles  which  extend  the  wrift  or  the  fingers, 
or  roll  the  hand  outwards  to  turn  it  fupine,  arife  from 
the  external  condyle.  So  that  when  we  hear  a  pronator 
or  a  flexor  named,  we  know  that  the  origin  mufl:  be 
the  internal  condyle,  and  the  infertion  is  exprefled  by  the 
name.  Thus  a  pronator  radii  goes  to  the  radius  ;  a  flexor 
carpi  goes  to  the  wrift  ;  a  flexor  digitorum  goes  to  the 
fingers ;  and  a  flexor  pollicis  goes  to  the  thumb  :  and 
they  all  ifliie  from  the  inner  condyle  as  from  a  centre. 

And,  again,  when  a  fupinator  or  extenfor  is  named, 
we  know  where  to  look  for  it ;  for  they  alfo  go  but 
from  one  common  point,  the  external  condyle;  and 
the  fupinator  radii  goes  to  the  radius ;  the  extenfor 
carpi  goes  to  the  wrift  ;  the  extenfor  pollicis  goes  to- 
the  thumb  ;  and  the  extenfor  indicis  to  the  fore: 
finger, 

FLEXORS. 

The  MUSCLES  clofing  and  bending  the  hand,  arife 
from  the  internal  condyle.  They  are. 

The  PRONATOR  TERES,  rolling  the  radius  inward. 
PALMARIS  LONGUS, 

FLEXOR  CARPI  RADLALIS, 

- -  - ULNAR  IS, 

— —  DIGITORUM  suBLiMis,  bending  the 

- - PROFUNDUS,  >  fingers  and 

- LONGUS  POLLICIS,  j  thumb. 

And,  laftly,  the  pronator  quadratus,  which  is- 
the  fingle  mufcle  out  of  that  fcheme  which-  I  have 
propofed. 

LXXXII.  The  pronator  teres  radii  is  of  the 
outermoft  layer  of  mufcles,  is  fmall  and  round ;  named 
pronator  from  its  office  of  turning  the  radius,  and 
teres  from  its  fhape,  or  rather  to  diftinguifh  it  from 
the  pronator  quadratus,  which  isa  fhort  fquare  mufcle 
and  which  lies  deep,  being  laid  flat  upon  the  naked 
bones. 

The  pronator  teres  arifes  chiefly  from  the  internal 

tubercle 


bending  the  wrift. 
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tilbercie  of  the  humerus,  at  its  lower  and  fore  part. 
It  has  a  fecond.  origin  from,  the  coronoid  procefs  of 
the  ulna  ;  thefe  form  two  portions,  betwixt  which  pafles 
the  radial  nerve'.  The  mufcle  thus  formed  is  conical, 
is  gradually  fmaller  from  above  downwards,  is  chiefly 
flefliy,  but  is  alfo  a  little  tendinous,  both  at  its  origin  and 
at  its  infertion  ;  and  ftretches  obliquely  acrofs  the  fore¬ 
arm,  paffing  over  the  other  mufcles  to  be  inferted  in 
the  outer  ri%e  of  the  radius,  about  the  middle  of  its 
length. 

Its  ufe  is  to  turn  the  hand  downwards,  by  turning  the 
radius-;  and  it  will  a,lfo;  in  flirong  adionsj  be  brought 
to  bend  the  fore-arm  on  the  arm,  or  the  reverfe,  when 
the  fore-arm  is  fixed,,  and  We  are  to  raife  the  trunk  by 
holding  with  the  hands. 

LXXXIII.  The  palmaris  longus  is  a  long  thin 
mufcle,  which,  although  it  feems  to  have  another  ufe 
in  its  expanfion  into  the  aponeurofis,  yet  is  truly,  by 
infertion  into  the  annular  ligament  of  the  wrift,  a 
flexor  of  the  wrift,  and,  in  fome  degree,  a  pronator  of 
the  radius. 

It  arifes  from  the  internal  condyle  of  the  os  humeri, 
and  is  the  firft  of  five  mufcles  which  have  one  common 
tendon  going  out,  like  radii,  from  one  common  centre,  viz. 
the  palmaris ;  the  flexor  radialis;  the  flexor  ulnaris  ;  the 
flexor  digitorum  fublimis  ;  the  flexor  digitorum  pro¬ 
fundus. 

The  palmaris  longus  arifes  from  the  inner  condyle 
of  the  os  humeri,  and  alfo  from  the  intermufcular 
tendon,  which  joins  it  with  the  flexor  radialis  and  flexor 
digitorum,  fublimis,  and  from  the  internal  furface  of  the 
common  flieath.  Its  flefliy  beUy  is  but  two  inches  and  a 
half  or  three  inches  in  length ;  and  its  long  flender 
tendon  defcends  along  the  middle  of  the  fore-arm  to  be 
inferted  into  the  fore  part  of  the  annular  ligament  of  the 
wrift,  juft  under  the  root  of  the  thumb.  This  tendon 
feems  to  give  rife  to  the  very  ftrong  thick  aponeurofis 
of  the  palm  of  the  hand,  (under  which  all  the  mufcles 
of  the  hand  run,  and  which  conceals  the  arch  of  blood 
veffels,  and  proteSs  them),  thence  _the  mufcle  has  its 
Q  2  name. 
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mtne.  But  it  is  a  very  common  miftake  to  think,  that 
becaufe  tendons  are  fixed  to  the  fheaths,  the  iheaths  are 
only  produdions  of  the  tendons  ;  whereas  the  fheaths 
do  truly  arife  from  bones.  The  fafcia,  which  the 
deltoides  is  thought  to  form,  arifes  from  the  acromion 
and  clavicle  ;  and  the  fafcia,  which  the  biceps  is  thought 
to  produce,  arifes  from  the  condyles  of  the  humerus  j 
and  that  great  flieath  of  tendon  which  is  made  tenfe 
by  the  mufculus  fafcialis  of  the  thigh,  does  not  arife 
from  that  mufcle,  but  comes  down  from  the  fpine  of 
the  ilium,  ftrengthened  by  expanfions  from  the  oblique 
mufcles  of  the  abdomen ;  in .  the  prefent  inflance,  we 
have  the  clearefl  proof  of  fafcia  being  derived  from  fome 
other  fource  than  the  tendons,  for  fometimes  the  pal- 
maris  mufcle  is  wanting,  when  ftill  the  tendinous  ex- 
panfion  is  found,  and  fome  pretend  to  fay,  that  the 
expanfion  is  wanting  when  the  mufcle  is  found.  The 
aponeurofis,  which  covers  the  palm,  is  like  the  palm 
itfelf,  of  a  triangular  figure  ;  it  begins  from  the  fmall 
tendon  of  the  palmaris  longus,  and  gradually  expands, , 
covering  the  palm  down  to  the  fmall  ends  of  the 
metacarpal  bones.  Its  fibres  expand  in  form  of  rays  j 
and  towards  the  end,  there  are  crofs  bands  which 
hold  them  together,  and  make  them  flronger ;  but  it 
does  not  cover  the  two  outer  metacarpal  bones  (the 
metacarpal  of  the  fore  finger,  or  of  the  little  finger), 
or  it  only  covers  them  with  a  very  thin  expanfion. 

Now  this  palmar  expanfion  alfo  fends  down  per¬ 
pendicular  divifions,  which  take  hold  on  the  edges  of 
the  metacarpal  bones :  and  thus  there  being  a  per¬ 
pendicular  divifion  to  each  edge  of  each  metacarpal 
bone,  there  are  eight  in  all,  which  form  canals  for 
the  tendons  of  the  fingers,  and  for  the  lumbricales 
mufcles. 

LXXXIV.  The  palmaris  brevis  is  a  thin  flat  cuta¬ 
neous  mufcle,  which  arifes  properly  from  the  edge  of  the 
palmar  aponeurofis,  near  to  the  ligament  of  the  wrifl: ; 
whence  it  flretches  acrofs  the  hand  in  thin  fafcicuU 
of  fibres,  which  are  at  laft  inferted  into  the  os  pififorme, 
and  into  the  fkin  and  fat  on  the  edge  of  the  palm.  This 

is 
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is  the  PALMARis  GUTANEUs  of  fome'authors,  for  which  ■ 
we  can  find  no  ufe,  except  of  drawing  in  the  (kin  of 
the  hand,  and  perhaps  making  the  palmar  expanfion 
tenfe. 

LXXXY.  The  flexor  carpi  radialis  is  a  long 
thin  mufcle  arifing  from  the  inner  condyle,  ftretching 
along  the  middle  of  the  fore-arm  fomewhat  in  the  courfe 
of  the  radius,  and  is  one  of  the  five  mufcles  which  rife 
by  one  common  tendon,  and  which  are,  for  fome  way, 
tied  together. 

It  arifes  tendinous  from  the  inner  condyle  y  the  ten» 
don  very  ftiort  and  thick.  This  tendon  at  ik  origin, 
is  fplit  into  many  (feven)  heads,  which  are  interlaced 
with  the  heads  of  the  fublimis,  profundus  palmaris,  &c. ; 
confequently  this  mufcle  not  only  arifes  from  the  in¬ 
ternal  condyle,  but  alfo  from  the  intermufcuiar  parti¬ 
tions  (as  from  that  betwixt  it  and  the  fublimis):  it 
forms  a  long  tendon,  which  becoming  at  laft  very 
fmail  and  round,  runs  under  the  annular  ligament ; 
it  runs  in  a  gutter  peculiar  to  itfelf ;  but  in  this  canal  it 
is  moveable,  not  fixed  :  it  then  expands  a  very  little, 
and  is  inferted  into  the  metacarpal  bone  of  the  fore-fing^, 
alfo  touching  that  which  fupports  the  thumbs 

Its  ufe  is  chiefly  to  bend  the  wrift  upon  the  radius. 
But  when  we  confider  its  oblique  direftion,  it  will  alfo 
be  very  evident,  that  it  muft  have  fome  effect  in  pro¬ 
nation  ;  and  this,  like  many  of  the  mufcles  of  the  fore¬ 
arm,  although  defigned  for  a  different  purpofe,  will  alfo 
have  fome  effect  in  bending  the  fore-arm  at  the  elbow 
joint. 

LXXXVI.  The  flexor  carpi  ulnaris  is  a  long 
mufcle,  much  like  the  former  j  but  as  its  courfe  is  along 
the  radius,  or  upper  edge  of  the  fore-arm,  this  runs 
along  the  ulna  or  lower  edge. 

It  comes  off  tendinous  from  the  inner  condyle  of  the 
os  humeri,  by  the  common  tendon  of  all  the  mufcles? 
it  has  alfo,  like  the  pronator  teres,  a  fecond  head,  viz. 
from  the  olecranon  procefs  of  the  ulna,  which  arifes 
flefhy,  and  the  ulnar  nerve  perforates  betwixt  thefe  heads. 
The  flexpr  plnarig  paffes  all  along  the  flat  -fide  of  the  ulna, 
Q  3  betwixt 
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betwixt  the  edge  of  the  fublimls  and  the  ridge  of  the 
tone  :  and  here  it  has  a  third  origin  of  oblique  fibres, 
which  come  from  the  edge  of  the  ulna,  two-thirds  of 
its  length.  Its  tendon  begins  early  on  its  upper  part, 
by  which  it  has  fomewhat  the  form  of  a  penniform  muf- 
cle.  It  has  ftill  a  fourth  origin  from  the  inter-mufcular 
partition,  which  fbands,  betwixt  it  and  the  (ublimis 
flexor  ;  and  is  alfo  attached  to  the  internal  furface  of 
the  common  fafcja  of  the  arm.  Its  long  tendon  is 
at'  laft  inferted  into  the  os  pififorme  at  its  fore  part, 
where  it  fends  off  a  thin  tendinous  expanfion  to  cover 
and  ftrengthen  the  annular  ligament ;  and  alfo  a  thin 
expanfion  towards  the  fide  of  the  little  finger  to. cover 
its  mufcles. 

. '  This  is  to  balance  the  flexor  radialis  :  acting  together;, 
they  bend  the  wrift  with  great  ftrength  5  and  when  this, 
mufcle  combines  in  a6:ion  with  the  extenfor  carpi  ul- 
naris,  they  puli  the  edge  of  the  hand  fideways. 

■  LXXXyil.  The  flexor  'digitorum,  sublip^is,  is 
named  sublimis  from  being  the  more  fuperficial  of  the 
t\vo  mufcles  ;  perforatus,  from  its  tendori  being  per¬ 
forated  by  the  tendon  of  that  which  lies  im.mediatel;? 
below.  It  lies  betwixt  the  palmaris  longus  and  flexor 
ulnaris  :  it  is  a  large  flefliy  mufcle ;  •  and  not  only 
its  tendons,  but  its  belly  alfo,  is  divided  into  four  f^- 
ciculi,  norrefpondmg  with  the  fingers  which  it  is  to 
ferye. 

It  arifes  from  the  internal  condyle,  along  with  the 
other  four  mufcles ;  from  the  ligament  of  the  elbow 
joint ;  from  the  coronoid  procefs  of  the  ulna  ;  and  from 
the  upper  part  of  ,^he  radius,  at  the  fharp  ridge.  By 
thefe  origins,  it  becomes  very  flefhy  and  thick  ;  and,  a 
little  above  the  middle  of  the  fore-arm,  divides  into 
four  flefhy  portions,  each  of  which  ends  in  a  flendef 
tendon.  The  tendons  begin  at  the  middle  of  the 
fore-arm,  or  near  the  divifion  ;  but  they  continue  to 
be  joined  to  each  other  by  flefhy  fibres  fome  way  down : 
and  indeed  the  flefhy  fibres  ceafe  only,  when  it  is  about 
to  pafs  under  the  annular  ligament  of  the  wrift.  At 
this  place,  a  cellular  ftringy  tiffue  conneds  the  tendons 

with 


MUSCLES  OF  THE  ARM,  &C.  23I 

TOth  each  other,  and  with  the  tendons  of  the  pro¬ 
fundus  ;  but  after  they  have  pafTed  under  the  ligament, 
they  expand  towards  the  fingers  which  they  are  to  ferve. 
They  each  begin  to  be  extended  and  flattened,  and  to 
appear  cleft ;  they  pafs  by  the  edge  of  the  metacarpal 
bones,  and  efcape  from  under  the  palmar  aponeurofis  t 
and  where'it  ends,  viz.  at  the  root  of  the  fingers,  a  ten¬ 
dinous  fheath  begins,  in  which  thefe  tendons  continue 
to  be  enclofed. 

The  tendons  are  fairly  fplit  juft  oppofite  to  the  top  of 
the  firft  phalanx  :  and  it  is  at  this  point  that  the  tendons 
of  the  deeper  mufcle  pafs  through  this  fplitting.  The 
flattened  tendon  parts  into  two,  and  its  oppofite  edges 
diverge  -;  the  back  edges  meet  behind  the  tendons  of 
the  profundus,  and  form  a  kind  of  fheath  for  them 
to  pafe  in;  and  then  they  proceed  forward  along  the 
fecond  phalanx,  into  the  fore  part  of  which  they  are 
implanted. 

This  mufcle  is  exceedingly  ftrong:  its  chief  office 
is  to  bend  the  fecond  joint  of  the  fingers  upon  the  firft, 
and  the  firft  upon  the  metacarpal  bone.  And  in  pro¬ 
portion  to  the  number  of  joints  that  a  mufcle  pafTes 
over,  its  offices  muft  be  more  numerous  ;  for  this  one 
not  only  moves  the  fingers  on  the  metacarpus,  but 
the  hand  upon  the  wrift,  and  even  the  fore^arm  upon 
the  arm, 

LXXXVIII.  The  flexor  digitorum  profundus 
vel  PERFORANS,  has  the  fame  origin,  infertion,  and  ufe, 
infomuch  that  the  defeription  of  the  laft  is  ap^icable  to 
this  mufcle  in  almoft  every  point.  This  is  of  a  lower 
ftratum  of  mufcles ;  it  lies  deeper,  and  under  the 
former,  whence  its  name  :  and  by  this  deeper  fituation 
it  is  excluded  from  any  hold  upon  the  tubercle  of  the 
humerus. 

It  arifes  from  the  ulna,  along  its  internal  furface,  from 
the  whole  furface  of  the  interoffeous  ligament,  and  alfo 
in  fome  degree,  from  the  intermufcular  membrane, 
which  feparates  this  from  the  fublimis. 

This  mufcle  is  fmall,  we  may  fay  compreffed  above  ; 
but  it  grpws  pretty  ftrong  and  flefhy,  near  the  middle 
9  4  of 
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of  the  arm  ;  it  divides  above  the  middle  of  the  arm 
into  four  portions,  correfponding  with  the  four  fingers ; 
and  it  is  about  the  middle  of  the  arm,  that  the  ten¬ 
dons  begin,  and  continue  to  receive  mufcular  fibres 
from  behind,  all  down  to  the  ligament  of  the  wrift  : 
at  the  wrift  thefe  tendons  are  tied  to  each  other,  and 
to  the  tendons  of  the  fublimis,  by  loofe  tendinous  and 
cellular  fibres.  They  diverge  from  each  other,  after 
pafling  under  the  annular  ligament ;  and  going  along  in 
the  hollow  of  the  bones,  under  the  tendons  of  the  fub¬ 
limis,  they  firft  pafs  through  the  bridges  formed  by  the 
palmar  aponeurofis,  then  enter  the  flieaths  of  the  fin¬ 
gers,  and  finally  pafs  through  the  perforations  of  the 
fublimis,  a  little  below  the  fecond  joint  of  the  fingers : 
at  this  place  the  perforating  tendons  are  fmaller  and 
rounder  for  their  eafy  paflage,  and  after  palling,  ihey 
again  expand  and  become  flat.  They  alfo  above  this, 
appear  themfelves  fplit  in  the  middle,  without  any 
evident  purpofe ;  they  pafs  the  fecond  phalanx,  and 
are  fixed  into  the  root  of  the  third.  And  every 
thing  that  is  faid  of  the  ufe  of  the  fublimis,  may  be 
applied  to  this,  only  that  its  tendons  go  to  the  fur- 
theft  joint. 

LXXXIX.  Lumbricales.  —  I  fhall  here  defcribe, 
as  a  natural  appendage  of  the  profundus,  the  lum¬ 
bricales  mufcles,  which  are  four  fmall  and  round 
mufcles,  refembling  the  earth-worm,  in  form  and  fize ; 
whence  they  have  their  name.  They  arife  in  the  palm 
of  the  hand,  from  the  tendons  of  the  profundus, ,  and 
are  therefore  under  the  fublimis,  and  under  the  palmar 
aponeurofis.  They  are  fmall  mufcles,  with  long  and 
very  delicate  tendons.  Their  fleftiy  bellies  are  about 
the  length  of  the  metacarpal  bones,  and  their  fmall 
tendons  ftretch  over  two  joints,  to  reach  the  middle 
of  the  fecond  phalanx.  The  firft  lumbricalis  is  larger 
than  the  fecond,  and  the  two  firft  larger  than  the  two 
laft. 

The  firft  arifes  from  the  fide  of  the  tendon  pf  the 
fore  fingers,  which  is  next  to  the  radius  ;  the  others 
arife  in  the  forfe  of  the  tendons  5  and  though  they  I'ife 

more- 
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more  from  tbat  tendon  which  is  next  the  ulna,  yet  they 
have  attachments  to  both.  Their  tendons  begin  below 
the  firfl:  joint  of  each  finger  ;  they  run  very  flender  along 
the  firft  phalanx,  and  they  gradually  wind  around  the 
bone,  fo  that  though  the  mufcles  are  in  the  palm  of 
the  hand,  the  tendons  are  implanted  in  the  back  parts 
of  the  fingers,  and  their  final  connection  is  not  wath 
the  bending  tendons  of  the  fublimis  and  profundus, 
but  with  tendons  of  the  extenfor  digitorum,  and  with 
the  tendons  of  the  external  interoffei  mufcles,  with 
v/hich  they  are  united  hy  tendinous  threads. 

,  Hence  their  ufe  is  very  evident ;  they  bend  the  fir|l 
joint,  and  extend  the  fecond  ;  they  perform  alternately 
either  office  ;  W'hen  the  extenfors  ad:,  they  affift  them 
by  extending  the  fecond  phalanx  or  joint:  when  the 
flexors  ad,-  and  keep  the  firfl  and  fecond  joint  bended, 
the  extending  effed  of  thefe  fmaller  mufcles  is  pre¬ 
vented,  and  all  their  contradion  mufl:  be  direded,  fo  as 
to  affed  the  firft  joint  only,  which  they  then  bend.  - 

They  are  chiefly  ufeful,  in  performing  .the  quick  fliort 
motions,  an4  fo  they  are  named  by  Cowper,  the  mufculi 
fidicinales,  as  chiefly  ufeful,  in  playing  upon  mufical 
inftruments. 

XC.  The  FLEXOR  LONGus  PoLLicis  is  placed  by  the 
fide  of  the  fublimis,  or  perforatus,  and  lies  under  the 
fupinator  and  flexor  carpi  radialis.  It  runs  along  the 
inner  fide  of  the  radius,  whence  chiefly  it  arifes. 

Its  origin  is  from  all  the  internal  face  of  the  radius 
downwards,  from  the  place  where  the  biceps  is  inferted, 
and  from  the  interofleous  ligament,  all. the  length  down 
to  the  origin  of  the  pronator  quadratus  ;  nor  does  it 
even  flop  here  ;  for  the  tendon  continues  to  receive 
flefhy  flips  all  the  way  down  to  the  paflage  under  the 
ligament  of  the  wrift.  It  has  often  alfo  another  head, 
wffiich  arifes  from  the  condyle  of  the  humerus,  and  the 
forepart  of  the  ulna;  which  head  is  tendinous,  and 
joins  that  origin  which  comes  from  the  radius. 

The  mufcle  becomes  again  tendinous,  very  high,  i.  e. 
above  the  middle  of  the  arm ;  and  its  fmall  tendon 
pafles  under  the  annular  ligament,  glides  in  the  hollow 

of 
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of  the  OS  metacarpi  pollicis,  and  feparates  the  fhort  flexor 
into  two  heads,  paffes  betwixt  the  two  fefamoid  bones 
in  the  firft  joint  of  the  thumb,  and  running  in  the  ten¬ 
dinous  (heath,  it  reaches  at  lad  the  end  of  the  far- 
theft  bone  of  the  thumb,  to  be  inferted  into  the  very 
point  of  it. 

There  is  fometimes  fent  off  from  the  lower  part  of  the 
mufcle  a  fma'll  flefhy  (lip,  which  joins  its  tendons  to  the 
indicator  tendon  of  the  fubliinis. 

Its  ufes,  we  conjecture,  are  exaCtly  as  of  thofe  of  the 
other  flexors,  to  bend  the  laft  phalanx  on  the  firft,  the 
firft  on  the,  metacarpad  bones,  and  occafionaily  the  wrift 
upon  the  radius  and  ulna. 

XCI.  The  PRONATOR  QUADRATus,  fo  named  from 
its  (hape  and  form,  is  one  of  the  moft  fimple  in  its 
action,  fince  it  ferves  but  one  direCt  purpofe,  viz. 
turning  the  radius  upon  the  ulna. 

It  lies  flat  upon  the  interoffeous  ligament,  upon  the 
fore  part  of  the  arm,  about  two  inches  above  the  wrift ; 
it  is  nearly  fquare,  and  is  about  three  inches  in  length 
and  breadth.  Its  fibres  go  obliquely  acrofs,  betwixt 
the  radius  and  ulna.  It  arifes  from  the  edge  of  the 
ulna,  adheres  to  the  interoffeous  ligament,  and  goes  to  be 
implanted  into  the  edge  of  the  radius ;  it  turns  the 
radius  upon  the  ulna.  This  mufcle,  and  in  fome  de¬ 
gree  alfo  the  flexor  pollicis,  are  the  only  mufcles 
which  do  not  come  fairly  under  that  arrangement,  by 
which  I  have  endeavoured  to  explain  the  mufcles  of 
the  fore-arm. 

EXTENSORS. 

The  mufcles  w^hich  lie  upon  the  outer  fide  of  the 
fore-arm,  the  fupinators  and  the  extenfors  of  the  fin-? 
gers  and  wrift,  all  arife  from  one  point,  the  external 
condyle  of  the  humerus,  and  are  all  delivered  in  this 
lift,: 

The  EXTENSOR  CARPI  RADIALIS  LONGIOR, 

The  EXTENSOR  CARPI  RADIALIS  BREVIOR, 

The  EXTENSOR  CARPI  ULNARIS, 


all  extend 
the  wrift. 
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The  SUPINATOR  LONGUs,  —  tuiTis  the_ palm,  upwards. 
•The  EXTENSOR  COMMUNIS  DiGiTORUM, — ■  extends  all 
the  fingers,  and  unfolds  the  hand. 

The  EXTENSOR  PRIMI  INTERNODIl' 

poLLicis,  extend 

The  EXTENSOR  SECUNDi  INTERNODIl  j^the  feveral 
POLLICIS,  .  [joints  of  the 

The  ^EXTENSOR  TERTII  INTERNOIDII  thumb. 

POLLICIS,  •  J 

The  EXTENSOR  PRiMi  DiGiTi  vel  INDICATOR,  —  ex¬ 
tends  the  fore  finger. 

The  EXTENSOR  MINIMI  DIGITI,  Vel  AURICULARIS.,  — ; 

-  extends  the  little  finger. 

All  thefe  mufcles  arife  from  one  point,  the,  external 
condyle.  They  all  roll  the  radius  outwards,  or  extend 
the  wrift,  or  extend  the  fingers.  As  the  mufcles  which 
are  bent,  need  more  fibres,  and  greater  flrength,  they 
arife  from  the  internal  condyle,  which  is  the  larger ;  they 
lie  in  a  deep  hollow,  for  the  bones  of  the  fore-arm  are 
bent  to  receive,  them,  and  they  form  a  very  thick  flefhy 
cufhion  :  but  the  extenfors  requiring  iefs  power,  arife 
from  the  flior ter  procefs  of  the  outer  condyle,  are  on  thef 
convex  fide  of  the  arm,  and  are  thin,  having  few'  fibres ; 
for  though  there  is  a  large  mafs  of  fiefh  on  the,  inner  fide 
of  the  arm,  forming  two  big  flexors,  there  is  only  a  thin  ; 
layer  on  the  outer  fide  of  the  arm,  forming  one  flat  and 
weak  extenfor.  . 

llfCII.  Supinator  radii  longus.  This  mufcle 
forms  the  very  edge  of  the  fore-arm ;  it  arifes  by  many 
fliort  tendinous  fibres,  from  the  ridge  of  the  humerus, 
above  the  external  condyle,  which  origin  is  fully  two 
inches  in  length  above  the  condyle.  It  alfo  arifes  from 
the  intermufcular  membrane ;  and,  as  it  dands  on  the 
very  edge  of  the  fore-arm,  it  runs  betwixt  the  flexor 
extenfor  radialis.  It  becomes  thicker  as  it  pafTea 
the  joint  of  the  humerus,  and  there  gives  a  very  peculiar, 
form  to  the  arm :  it  then  becomes  fmalier,  and  forms 
a  flat  tendon,  which  is  quite  naked  of  flefh  from 
the  middle  of  the  radius,  or  a  little  below,  down  to 
the  wrifl.  This  tmdon  becomes  gradually  fmalier,  till.. 
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it  reaches  the  wrift,  where  expanding  a  little,  it  is  in- 
ferted  into  the  radius,  juft  in  the  tuber  of  its  lower  head. 

Its  ufe  is,  perhaps,  chiefly  as  a  fupinator,  but  it  is 
placed  juft  upon  the  edge  of  the  arm ;  it  ftands  as  a 
fort  of  intermedium  betwixt  the  two  fets  of  mufcles  ;  it 
is  fixed,  indeed,  rather  upon  the  internal  furface  of 
the  radius ;  but  yet  when  the  fupination  is  complete, 
when  the  hand  is  rolled  very  much  outward,  it  will 
become  a  pronator. 

It  is  at  once  fupinator  and  pronator,  and  for  a  moft 
evident  reafon,  a  flexor  alfo  of  the  fore-arm,  fince  its 
origin  is  at  leaft  two  inches  up  the  humerus,  above  the 
joint  of  the  elbow. 

XCIII.  The  EXTENSOR  CARPI  RADIALIS  LONGIOR, 
has  the  additional  name  of  longior  or  primus,  to  diftin- 
guifh  it  from  the  next.  It  is  almoft  entirely  covered 
with  the  laft  mufcle,  the  fupinator. 

It  arifes  from  the  ridge  of  the  humerus  above  the 
external  condyle,  and  juft  under  the  origin  of  the  fu- 
pinator ;  it  defcends  all  along  the  back  of  the  radius  ; 
and  after  having  become  a  thick  flefliy  belly,  it  dege¬ 
nerates  a  little  lower  than  the  middle  of  the  radius, 
into  a  thin  fiat  tendon,  which  becom.es  {lender  and 
fmall  as  it  defcends  ;  and  turning  a  little  more  towards 
the  back  of  the  radius,  it  then  pafles  over  the  wriil, 
and  goes  along  with  the  tendon  of  the  extenfor,  under 
the  annular  ligament,  paffing  in  a  groove  of  the  ra¬ 
dius  ;  at  laft,  it  is  inferted  into  the  root  of  the  meta- 
'  carpal  bone  of  the  fore  finger,  in  that  edge  next  the 
thumb.  , 

It  is  chiefly  an  extenfor  of  the  wrift  :  in  pronation,  it 
pulls  the  wrift  diredlly  backwards;  in  fupination,  it 
moves  the  hand  fideways.  It  is  alfo  a  pronator,  when 
the  band  is  turned  back  to  the  greateft  degree  ;  and  from 
its  origin,  high  upon  the  arm-bone ;  it  is  alfo  a  flexor  of 
the  fore  arm. 

XCIV.  Extensor  carpi  radialis  brevior.  This 
mufcle  is  almoft  the  fame  in  defcription,  name,  and 
ufe,  with  the  foriper,  It  arifes  from  the  external  con? 
dyle ;  and  here  a  commop  tendon  for  many  mufcles  is 

formed. 
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formed,  juft  as  in  the  internal  condyle ;  for  from  this 
point  arife  the  extenfor  carpi  radialis  brevior,  extenfor 
digitorum,  tenfor  minimi  digiti,  extenfor  carpi  ulnaris. 

The  extenfor  carpi  radialis  brevior  arifes  from  the 
outer  condyle  of  the  humerus,  by  the  common  ten¬ 
don;  it  alfo  arifes  from  tho  aponeurofis,  which  lies 
betvidxt  the  extenfor  digitorum  and  this;  it  grows  a 
pretty  large,  fleftty  body,  and  begins  like  the  laft,  to 
be  tendinous  below  the  middle  of  the  radius  ;  fo  that 
this  raufcle  continues  fleftiy  lower  than  the  laft  one,  and 
its  tendon  is  alfo  much  larger  and  thicker ;  it  runs 
under  the  annular  ligament,  in  the  fame  channel  with 
the  extenfor  longior ;  it  expands  a  little  before  its 
infertion,  which  is  into  the  back  part  of  the  metacarpal 
bone  of  the  middle  finger,  a  little  towards  that  edge 
which  is  next  the  radius :  fome  little  fibres  pafs  from 
this  tendon  to  the  metacarpal  bone  of  the  fore  finger. 

All  that  was  faid  concerning  the  extenfor  longus, 
may  be  faid  of  this  ;  for  all  the  three  laft  mmfcles,  lie 
fo  ambiguoufly  on  the  edge  of  the  arm,  that  though 
they  are  regularly  fupinators  and  extenfors,  they  be¬ 
come  pronators  and  flexors,  in  certain  positions  of  the 
hand.  ■ 

XCV.  Extensor  carpi  ulnaris.  —  By  the  name 
merely  of  this  mufcle,  we  know  its  extent  and  courfe, 
its  origin,  infertion,  and  ufe. 

It  is  one  of  the  mufcles,  which  belong  to  the  com¬ 
mon  tendon,  arifing  from  the  external  tubercle  of  the 
os  humeri :  it  lies  along  the  ulnar  edge  of  the  arm  ;  it 
alfo  arifes  from  the  intermufcular  membrane,  which 
feparates  this  from  the  extenfor  digitorum  and  the 
extenfor  digiti  minimi  ;  and  chiefly  it  is  attached  to 
the  internal  furface  of  the  common  (heath.  It  arifes 
alfo  from  the  face  and  edge  of  the  ulna,  the  whole  way 
down ;  its  tendon  begins  in  the  middle  of  its  length, 
and  is  accompanied  all  down  to  the  wrift  with  feather¬ 
like  fielhy  fibres. 

It  is  fixed  into  the  outfide  of  the  lower  head  of  the 
metacarpal  bone  of  the  little  finger. 


Its 
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Its  ufe  is  to  extend  the  carpus.  And  it  may  be  now 
obferved,  that  when  the  two.exterifors  of  the  wrift,  the 
radialis  and  ulnaris  a£t,  the  hand  is  bent  direftly  back¬ 
wards  ;  that  when  the  flexor  radialis  and  extenfor  radi¬ 
alis  ad  together,  they  bend  the  thumb  towards  the' 
radius  ;  and  that  when  the  flexor  ulnaris  and  extenfor 
ulnaris  ad,  they  draw  dowm  the  ulnar  edge  of  the’ 
hand. 

XCVI.  Extensor  DiGiTORUM  communis. — This 
^lufcle  correfponds  with  the  fublimis  and  profundus,-, 
and  antagonifes  them,  and  refembles  them  in  fliape  as 
in  ufe.  It  covers  the  middle  of  the  fore-arm  at  its  back, 
and  lies  betwixt  the  extenfor  radialis  fecundus,  and  the 
extenfor  minimi  digiti. 

Its  origin  is  chiefly  from  the  outer  condyle,  by  a  tendon 
common  to  it,  with  the  extenfor  carpi  radialis  brevior  ;  it 
comes  alfo  from  the  intermufcular  membrane,  which  fe- 
parates  it  on  one  fide  from  the  extenfor  minimi  digiti, 
and  on  the  other  from  the  extenfor  carpi  brevior,  and 
laftly,  from  the  back  part  of  the  common  flieath.  It 
grows  very  flefliy  and  thick,  as  it  defcends,  and  about 
the  middle  of  the  fore-arm  it  divides  itfeif  into  three 
flips  of  very  equal  fize.  But  though  the  tendons  begin 
fo  high  they  continue  like  thofe  of  the  flexors,  to 
receive  flefliy  penniform  fibres  all  down,  almofl;  to  the 
annular  ligament.  Thefe  tendons  are  tied  together  by  ' 
a  loofe  web  of  fibres,  and  being  gathered  together 
they  pafs  under  the  ligament  in  one  common  and  ap¬ 
propriated  channel.  Having  paflfed  this  ligament  they 
diverge  and  grow  flat  and  large.  And  they  all  have 
the  appearance  of  being  fplit  by  a  perpendicular  line. 
They  are  quite  different  from  the  flexor  tendons  in 
this,  that  they  are  ail  tied  to  each  other  by  crofs  bands  y 
for  a  little  above  the  knuckles,  or  firfl;  joint  of  the  fin¬ 
gers,  all  the  tendons  are  joined  on  the  back  of  the 
hand  by  flips  from  the  little  finger  to  the  ring,  from  the 
ring  to  the  mid  finger,  and  from  that  to  the  fore  finger.- 
So  that  it  feems  to  be  one  ligament  running  quite  acrofs 
the  back  of  the  hand.  It  would  be  foolifti  to  defcribe 

them 
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them  more  minutely  ;  for  the  erofs  bands  change  their 
places,  and  vary  in  every  fubject,  and  in  fome  they  are 
not  found. 

After  this,  the  tendons  pafs  over  the  heads  of  the 
metacarpal  bones,  along  the  firft  phalanx  of  the  fingers, 
and  being  there  joined  by  the  tendons  of  the  inter- 
oifei  and  lumbricales,  they  all  together  form  a  ftrong 
tendinous  ftieath,  which  furrounds  the  back  of  the 
fingers. 

Now  it  is  to  be  remembered,  that  this  mufcle  ferves 
only  for  the  fore,  middle,  and  ring  fingers :  that  if  it 
moves  the  little  finger,  it  is  only  by  a  fmall  flip  of  ten¬ 
dinous  fibres,  which  it  often  gives  off  at  the  general 
divergence,  but  fometimes  not ;  fometimes  it  gives 
one  flip,  fometimes  two,  often  none  at  all.  And  fo  the 
little  finger  has  its  proper  extenfor  quite  diftind  from 
this.'  . 

The  ufe  of  the  mufcle  is  to  extend  all  the  fingers  ; 
and  when  they  are  fixed,  it  will  aflifl;  the  extenfors 
of  the  wrift,  as  in  ftriking  backwards  with  the  knuckles. 

XCVII.  The  EXTENSOR  MINIMI  DiGiTi,  named  alfo 
AURICULA Ris,  from  its  turning  up  the  little  finger,  as  in 
picking  the  ear,  fliould  really  be  defcribed  with  the  lafl: 
mufcle ;  if  we  fee  the  origin,  courfe,  and  ufe  of  this 
'mufcle  exadly  the  fame  with  it,  why  fliould  we  not 
^ckon  it  as  a  flip  of  the  common  extenfor,  appropriated 
to  the  little  finger  ? 

'  Its  origin  is  from  the  outer  condyle,  along  with  the 
other  tendons.  It  alfo  adheres  fo  clofely  both  to  the 
tendinous  partitions,  and  to  the  internal  furface  of,  the 
common  fafcia,  that  it  is  not  eafily  feparated  in  diflfec- 
tion.  It  begins  fmall,  with  a  conical  kind  of  head  ;  it 
gradually  increafes  in  fize ;  it  is  pretty  thick  near  the 
wrift ;  it  adheres  all  along  to  the  common  extenfor  of 
the  fingers ;  it  begins  to  be  tendinous  about  an  inch 
above  the  head  of  the  ulna ;  it  continues  to  receive 
flefliy  fibres  down  to  the  annular  ligament ;  and  it  paffes 
under  the  annular  ligament,  in  a  channel  peculiar  To 
itfelf,  which  is  indeed  the  beft  reafon  for  making  this  a 
diftind  mufcle. 


This 
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This  channel  has  a  very  oblique  direction,  and  the 
tendon,  like  all  the  others,  expands  greatly  in  efcaping 
from  the  ligament  of  the  wrift.  It  is  conne£ted  with 
the  other  tendons,  in  the  manner  I  have  defcribed. 
Ciofe  to  the  wrift,  it  is  connefted  with  the  tendon  of  the 
ring  finger,  by  a  flip  which  comes  from  it  ;  and  at  the 
knuckle,  and  below  it,  it  is  again  connefted  with  the 
tendons  both  of  the  ring  finger,  and  of  all  the  others, 
by  the  crofs  bands  or  expanfions. 

Whatever  has  been  faid  of  the  'ufe  of  the  laft  mufcle, 
is  to  be  underftood  of  this  ;  as  its  extending  its  proper 
finger,  aflifting  the  others  by  its  communicating  band, 
and  in  its  extending  the  wrift,  when  the  fift  is  clenched.- 
Its  infertion  is  into  the  back  of  the  fecond  joint  of  the 
little  finger,  along  with  the  interoflei  and  lumbricales. 
Its  tendon  has  alfo  a  fmall  flit ;  for  the  head  of  the  pro¬ 
per  extenfor  of  the  little  finger,  and  the  heads  of  the 
common  extenfors  of  the  others,  are  inferted  into  the 
top  of  the  fecond  phalanx,  juft  under  the  firft  joint. 
They  fend  olF  at  the  fides  tendinous  flips,  which,  paf- 
fing  along  the  edges  of  the  bones,  do,  in  conjunction 
with  the  tendons  of  the  interoflei  and  lumbricales, 
form  a  fplit  tendon,  which  meets  by  two  curves  at  the 
foot  of  the  laft  bone  of  the  fingers,  to  move  the  laft 
joint. 

XCVIII.  The  EXTENSOR  primus  pollicis  is.  the 
Ihorteft  of  the  three.  It  is  named  by  Albinus,  and 
others,  abductor  longus  ;  but  fince  every  mufcle 
that  extends  the  thumb  muft  pull  it  away  from  the  hand, 
every  one  of  them  might  be,  with  equal  propriety,  named 
abduftors. 

The  extenfor  primus  lies  juft  on  the  fore  edge  of  the 
radius,  crofling  it  obliquely. 

It  arifes  about  the  middle  of  the  fore-arm,  from  the 
edge  of  the  ulna,  which  gives  rife  to  the  interofleous 
'membrane  itfelf,  and  alfo  from  the  convex  furface  of  the 
radius.  ' 

The  flelhy  belly  commonly  divides  itfelf  into  two  or 
three,  fometimes  four  fleftiy  flips,  with  diftindf  tendons,- 
which,  crofling  the  radius  obliquely,  flip  under  the  ex- 
5  temal 
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temal  ligament  of  the  carpus,  and  are  implanted  into,, 
the  root  of  the  firft  metacarpal  bone,  or  rather  of  the  firft 
phalanx  of  the  thumb,  towards  the  radial  edge,  fo  that 
its  chief  ufe  is  to  extend  the  thumb,  and  to  incline  it  a 
little  outwards  towards  the  radius.  It  muft  alfo,  like 
the  extenfors  of  the  fingers,  be  an  extenfor  of  the  wrift  : 
and  it  e^^idently  mull,  from  its  oblique  diredion,  alEfl  in 
fupinaiion. 

XCIX.  The  EXTENSOR  Secunlus  pollicis  is  longer 
than  the  firft.  It  is  named  by  Douglas,  the  extenfor 
fecundi  internodii  pollicis  ;  by  Albinus,  the  extenfor 
minor  pollicis. 

This  mufcle  lies  clofe  by  the  former.  It  arifes  juft 
below  it,  from  the  fame  edge  of  the  radius,  and  from 
the  fame  furface  of  the  interofleous  membrane,  it  runs 
along  with  it  in  the  fame  bending  courfe  ;  and,  in  fhort. 
It  refembles  it  fo  much,  that  Window  has  reckoned  it 
as  part  of  the  fame  mufcle. 

Its  origin  is  from  the  edge  of  the  ulna,  the  interof- 
feous  ligament,  and  the  radius.  Its  fmall  round  ten¬ 
don  paffes  fcmetimes  in  a  peculiar  channel,  fometimes 
with  the  extenfor  primus.  It  goes  over  the  metacarpal 
bone  of  the  thumb  ;  it  expands  upon  the  bone  of  the 
firft  phalanx  ;  aud  it  is  inferted  juft  under  the  fecond 
joint. 

It  extends  the  fecond  bone  of  the  thumb  upon  the 
firft  ;  it  extends  the  firft  bone  alfo  ;  and  it  extends  the 
wrift,  and,  by  its  oblique  direQion,  contributes  to  fu- 
pination.  . 

C.  Extensor  tertius  pollicis.  — •  This  which 
bends  the  third  joint  is  called  in  common  the  extenfor 
longus  pollicis.  And  here  is  a  third  mufcle,  which  in 
form  and  place,  and  funOion,  correfponds  with  the  two 
former  ones. 

Its  origin  is  from  the  ridge  of  the  ulna,  and  from  the 
upper  face  of  the  interofleous  membrane ;  and  it  is  a 
longer  mufcle  than  the  others,  for  it  begins  high,  near 
the  top  of  the  ulna,  and  continues  the  whole  way  down 
that  bone,  and  is  very  flefhy  and  thick.  It  is  penniform 
all  the  way  down  to  the  ligament  of  the  wrift  j  and  its 
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fmall  tendon  paffes  the  ligament  in  a  peculiar  ring.  This 
tendon  appears  fplit,  like  thofe  of  the  fingers ;  it  goes 
along  the  ulnar  fide  of  the  firft  bone  of  the  thumb, 
reaches  the  fecond,  and  is  implanted  there  by  a  fmall 
flip  of  tendon  j  and  being  expanded,  it  ftill  goes  for¬ 
ward,  to  be  inferted  once  more  into  the  third  bone  of  the 
thumb  at  its  root. 

Its  ufe  is  evident,  after  defcribing  the  others.  For  we 
have  only  to  add  another  joint  for  motion.  It  moves 
the  laft  joint  of  the  thumb,  then  the  fecond,  then  its 
metacarpal  bone  upon  the  carpus ;  and  if  that  be  held 
firm,  it  will  extend  the  carpus;  and  it  will,  in  its  turn, 
contribute  to  fupination,  though  in  a  lefs  degree  than  the 
others. 

Cl.  Indicator.  —  The  extensor  indicis  pro- 
pRius  has  very  nearly  the  lame  origin,  and  exaftly  the 
fame  courfe  with  the  laft,  and  lies  by  the  fide  of  it. 

Its  origin  is  from  the  ulna,  by  the  fide  of  the  exten* 
for  longus  pollicis.  It  has  alfo  fome  little  attachments 
to  the  interolTeous  membrane.  It,  like  the  others,  is 
feathered  with  fibres,  in  an  oblique  diredion,  down  to 
the  ligament  of  the  wrift. 

This  mufcle  lies  under  the  extenfor  communis  di- 
gitorum  :  its  tendon  paffes  along  with  the  common 
tendon,  through  the  annular  ligament ;  and  near  the 
top  of  the  metacarpal  bone,  or  about  the  place  of 
the  common  jundions  of  all  thefe  tendons,  this  one 
joins  with  the  indicator  tendon  of  the  common  ex* 
tenfor. 

Its  ufe  is  In  extending  all  the  three  joints  of  the  fore¬ 
finger  ;  affifting  the  common  extenfor  in  pointing  with 
that  finger ;  in  ading  independently  of  the  common  ex¬ 
tenfor  ;  and  in  helping  to  extend  the  wrift,  when  the 
fingers  are  clofed. 

CII.  The  SUPINATOR  BREVIS  is  an  internal  mufcle, 
which  forms,  with  the  mufcles  of  the  thumb,  and  of 
the  fore-finger,  a  kind  of  fecond  layer;  and  this  one 
lies  concealed,  much  as  the  pronator  quadratus  does, 
on  the  inner  fide  of  the  fore-arm.  It  is  a  Ihort  mufcle, 
but  very  thick  and  flefliy,  and  of  great  power. 
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It  arifes  from  the  outer  tuberde  of  the  os  humeri,  and 
from  the  edge  of  the  ulna,  and  from  the  interolfeous 
ligament :  it  is  then  lapped  over  the  radius,  and  is  in- 
ferted  into  its  ridge  ;  fo  that  this  fupinator  brevis  is  very 
direftly  oppofed  to  the  pronator  teres,  the  infertion  of 
the  two  mufcles,  almoft  meeting  on  the  edge  of  the  ra¬ 
dius.  It  is  almoft  circumfcribed  to  one  ufe,  that  of  per¬ 
forming  the  rotation  of  the  radius  outwards  ;  but,  per¬ 
haps,  it  may  alfo  have  fome  little  effeO:  in  extending 
the  ulna  and  of  aflifting  the  anconeus. 

MUSCLES  SEATED  ON  THE  HAND. 

Besides  thefe  mufcles  which  bend  and  extend  the 
fingers,  there  are  other  fmaller  ones  feated  on  the  hand 
itfelf,  which  are  chiefly  for  aflifting  the  former,  and 
for  quicker  motions  ;  but  moft  efpecially  for  the  lateral 
motions  of  the  thumb  and  little  finger,  and  which  are 
therefore  named  adductors,  abductors,  and 
FLEXORS,  of  the  little  finger  and  thumb. 

That  they  are  chiefly  ufeful  in  aflifting  and  ftrength- 
ening  the  larger  mufcles,  is  evident  from  this,  that  much 
power  being  required  for  flexion,  we  find  many  of 
thefe  fmaller  mufcles,  added  in  the  palm  of  the  hand  ; 
but  as  there  is  little  power  of  extenfion  needed,  no  more 
almoft,  than  to  balance  the  power  of  the  flexors,  there  are 
no  fmall  mufcles  on  the  back  of  the  hand,  the  interoflei 
extern!  excepted,  which  are  chiefly  ufeful  in  fpreading 
the  fingers. 

The  fliort  mufcles  in  the  palm  of  the  hand  are  for 
bending  the-  thumb,  the  fore-finger  and  the  little  fin¬ 
ger  ;  and  the  little  finger  and  the  thumb  have  each 
of  them  three  diftin^l  mufcles  ;  one  to  pull  the  thumb 
away  from  the  hand,  one  to  bend  it,  and  one  to  pull 
it  towards  the  hand,  oppofing  it  to  the  reft  of  the  fin¬ 
gers,  and  fo  of  the  litde  finger,  which  has  alfo  three 
mufcles. 
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ARRANGEMENT  OF  THESE  MUSCLES* 


I.  LUMBRiCALEs,  which  bend  all  the  fingefs. 
a.  ABDUCTOR  POLLicis,  removing  the  thumb  from  the 


fingers. 

Tflexor  and  opponens  carrying  the  thumb  to- 
^  POLLICIS,  >  wards  the  palm,  as  in 

C  ADDUCTOR  POLLICIS,  )  grafping. 

_  C  which  carries  the  fore  finger 

ABDUCTOR  INDICIS,  ^  ^^wards  the  thumb.  ^ 


5- 


ABDUCTOR  MINIMI  DI- 
GITI 

ADDUCTOR  MINIMI  DI- 
GITI, 

FLEXOR  MINIMI  DIGITI, 


which  bend  the  little 
finger,  and  carry  it,  like 
the  thumb,  outwards  or 
inwards. 


(which  are  fmall  mufcles,  lying  be¬ 
twixt  the  metacarpal  bones,  and 
affifting  the  lumbricales  in  bend¬ 
ing  the  fingers,  and  perform  the 
lateral  motions  of  the  fingers. 

All  the  mufcles  of  the  thumb  are  feated  on  theinfide, 
to  form  the  great  ball  of  the  thumb  ;  and  it  is  not 
cafy  at  firft  to  conceive  how  mufcles  having  fo  much 
the  fame  place  fhould  perform  fuch  oppofite  motions  ; 
yet  it  is  eafily  explained,  by  the  flight  variation  of  their 
places ;  for  the  abductor  arifes  from  the  annular  liga¬ 
ment  near  the  radius,  and  goes  towards  the  back  of  the 
thumb. 

The  flexors  arife  deeper,  from  bones  of  the  carpus, 
nnd  from  the  infide  of  the  ligament,  and  go  to  the  infide 
of  the  thumb.  The  adductor  arifes,  from  the  meta¬ 
carpal  of  the  mid-finger,  and  goes  to  the  inner  edge  of 
the  thumb. 

cm.  The  abductor  pollicis  is  only  covered  by 
the  common  integuments.  It  begins  a  little  tendinous 
from  the  outfide  of  the  annular  ligament,  juft  under  the 
thumb,  and  by  feme  little  fibres  from  the  os  fcaphoides ; 
and,  from  the  tendon  of  the  long  abdudor  or  extenfor 
primus,  it  bends  gradually  round  the  thumb,  and  is  at 
laft  inferted  in  the  back  of  the  firft  joint,  juft  above  the 
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head  of  the  metacarpal  bone.  But  it  does  not  flop  here  ; 
for  this  flat  tendon  is  now  expanded  into  the  form  of  a 
fafcia,  which  furrounding  the  firfl:  bone  of  the  thumb, 
goes  forward  upon  its  back  part,  quite  to  the  end,  along 
with  the  common  tendon  of  the  extenfor.  This  mufcle, 
like  the  others,  is  covered  by  a  thin  expanfion  from  the 
tendon  of  the  palmaris,  as  well  as  by  the  common  inte¬ 
guments. 

Its  only  ufe  is  to  pull  the  thumb  from  the  fingers,  and 
to  extend  the  fecond  bone  upon  the  firft. 

Albinus  defcribes  a  fecond  mufcle  of  the  fame  name, 
having  the  fame  courfe,  origin,  infertion,  and  ufe:  it 
alfo  arifes  from  the  outer  fide  of  the  ligament  of  the 
wrift,  and  is  fixed  into  the  fide  of  the  thumb,  and  lies 
upon  the  infide  of  the  former  mufcle. 

Thefe  two  are  inferted  into  the  firfl  bone  of  the 
thumb  ;  but  the  next  is  inferted  into  the  metacarpal 
bone. 

CIV.  The  oppoNENS  polligis,  is  often  called  the 
metacarpal  of  the  thumb.  It  is  placed  on  the  infide,  and 
implanted  into  the  fide  of  the  thumb :  its  office  is  to 
draw  the  thumb  acrofs  the  other  fingers,  as  in  clenching 
the  fift ;  and  from  its  thus  oppofing  the  fingers  it  has 
its  name  of  opponens. 

It  lies  immediately  under  the  laft  defcribed  mufcle, 
and  is  like  it  in  all  but  its  infertion. 

It  arifes  from  the  os  fcaphoides,  and  from  the  ligament 
of  the  wrift.  It  is  inferted  into  the  edge  and  fore-part 
of  the  metacarpal  bone  of  the  thumb  :  and  its  ufe  is  to 
turn  the  rnetacarpal  bone  upon  its  axis,  and  to  oppofe 
the  fingers ;  or,  in  other  words,  to  bend  the  thumb :  for 
I  can  make  no  diftindlion.  Therefore,  this  mufcle 
and  the  next,  which  lies  clofe  upon  it,  may  be  fairly 
confidered  as  but  two  different  heads  of  one  thick  ftiort 
mufcle.  > 

CV.  The  FLEXOR  BREVIS.  POLLicis  is  a  two-headed 
mufcle,  placed  quite  on  the  infide  of  the  thumb,  be¬ 
twixt  the  fore-finger  and  the  thumb,  and  extends 
obliquely  acrofs  the  two  firft  metacarpal  ,  bones.  It  is 
s,  3  divided 
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divided  into  two  heads  by  the  long  flexor  of  the 
thumb. 

The  edge  of  this  mufcle  lies  in  clofe  contact  with 
the  edge  of  the  laft,  or  opponens  ;  and  indeed  they 
may  fairly  be  confidered  as  one  large  mufcle  furround¬ 
ing  the  bafis  of  the  thumb. 

One  head  arifes  from  the  os  trapezium,  or  bafe  of 
the  thumb,  and  from  the  ligament  of  the  wrift.  The 
other  head  comes  from  the  os  magnum,  from  many 
of  the  other  bones  of  the  carpus,  and  from  the  liga¬ 
ments  which  unite  them. 

The  firft  head  is  the  fmaller  one  :  it  terminates  .by 
a  pretty  confiderable  tendon  in  the  firft  fefamoid  bone. 
The  fecond  head  runs  the  fame  courfe  ;  it  is  implanted 
chiefly  in  the  fecond  fefamoid  bone,  and  alfo  into 
the  edge  of  the  firft  bone  of  the  thumb  clofe  by  it. 
The  fecond  head  is  exceedingly  mufcular  and  ftrong  : 
the  heads  are  completely  feparated  from  each  other  by 
the  tendon  of  the  flexor  longus  palling  betwixt  them. 

The  office  of  this  mufcle  is  to  bend  the  firft  Joint 
upon  the  fecond,  and  the  metacarpal  bone  upon  the 
carpus ;  and  indeed  the  office  of  this,  and  of  the  op. 
ponens,  is  the  fame.  It  is  in  the  tendons  of  this 
double-headed  mufcle  that  the  fefamoid  bones  are 
found. 

CVI.  The  ADDUCTOR  poLLicis  arifes  from  the  me. 
tacarpal  bone  of  the  middle  finger,  where  it  has  a  flat 
extended  bafe.  It  goes  from  this  diredly  acrofs  the 
metacarpal  bone  of  the  fore-finger  to  meet  the  thumb. 
It  is  of  a  triangular  ftiape,  and  flat :  its  bafe  is  at  the 
metacarpal  bone ;  its  apex  is  at  the  thumb  :  it  is  in» 
ferted  into  the  lower  part  or  root  of  the  firft  pha¬ 
lanx  :  its  edge  ranges  with  the  edge  of  the  flexor  bre* 
vis  :  it  concurs  with  it  in  office ;  and  its  more  peculiar 
ufe  is  to  draw  the  thumb  towards  the  fore-finger,  as  in 
pinching. 

Thus,  do  thefe  mufcles,  covering  the  root  of  the 
thumb,  form  that  large  ball  of  flelh  which  afl:s  fo 
ftrongly  in  almoft  every  thing  we  do  with  the  hand. 
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The  ball  of  the  thumb  is  fairly  furrounded;  it  is 
almoft  one  mafs,  having  one  office  :  but  as  the  dd- 
toides,  will,  in  fome  circumftances,  pull  the  arm  down¬ 
wards,  fome  portions  of  this  fleftiy  mafs  pull  the 
thumb  outwards  obliquely ;  fome  diredtly  inwards  : 
but  the  great  mafs  of  mufcle  bends  the  thumb,  and 
oppofes  it  to  the  hand  :  and  as  this  one  mufcle  is  to  pp- 
pofe  the  whole  hand,  the  ball  of  flefh  is  very  powerful 
and  thick. 

The  fliort  mufcles  of  the  little  finger  furround  its 
root,  juft  as  thofe  of  the  thumb  furround  its  ball. 

evil.  The  ABDUCTOR  MINIMI  DiGiTi  is  a  thin  flelhy 
mufcle,  which  forms  the  cufhion  on  the  lower  edge  of 
the  hand,  juft  under  the  little  finger.  It  is  an  external 
mufcle  :  it  arifes  from  the  os  pififorme,  and  from  the 
outer  end  of  the  annular  ligament.  It  is  inferted  laterally 
into  the  firft  bone  of  the  little  finger  ;  but  a  produc¬ 
tion  of  it  ftill  goes  forward  to  the  fecond  bone  of  die 
little  finger. 

Its  ufe  is  to  fpread  the  little  finger  fideways,  and  per¬ 
haps  to  affift  the  flexors. 

CVIII.  The  FLEXOR  PARVUS  minimi  DIGITI  is  R 
fmall  thin  mufcle  which  rifes  by  the  fide  of  the  laft, 
and  runs  the  fame  courfe,  with  nearly  the  fame 
infertion. 

Its  origin  is  from  the  ligament  of  the  wrift,  and  in 
part  from  the  crooked  procefs  of  the  unciform  bone. 
Its  ufe  is  to  bend  the  little  finger.  And  indeed  the 
office  and  place  of  both  is  fo  much  the  fame,  that  I 
have  marked  the  laft  as  a  flexor;  the  litttle  differ¬ 
ence  there  is,  is  only  that  this  performs  a  more  dire^, 
flexion. 

CIX.  The  ADDUCTOR  minimi  DIGIT!  is  fomedmes 
called  the  metacarpal  of  the  little  finger.  It  lies  imme¬ 
diately  under  the  former  mufcle.  Its  origin  is  from  the 
hook  of  the  unciform  bone,  and  the  adjoining  part  of 
the  c^al  ligament. 

It  is  inferted  into  the  outfide  of  the  metacarpal 
bone,  which  it  reaches  by  turning  round  it.  Its  ufe  i^ 
to  put  the  little  finger  antagonift  to  the  others:  it  is 
S.  4  to 
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to  this  finger  what  the  opponens  is  to  the  thumb.  It 
alfo,  by  thus  bending  one  bone  of  the  metacarpus,  af- 
feds  the'  whole,  increafes  the  hollow  and  external  con¬ 
vexity  of  the  carpus,  and  forms  what  is  called  Diogenes’s, 
cup, 

CX.  The  ABDUCTOR  iNDicis  is  a  flat  mufcle  of  con* 
fiderable  breadth,  lying  behind  the  addudlor  pollicis^ 
and  exactly  refembling  it,  being  like  the  fecond  layer. 
It  arifesfrom  the  os  trapezium,  and  from  the  firft  bone 
of  the  thumb  ;  and  it  is  inferted  into  the  back  part  of 
the  firft  bone  of  the  fore-finger,  and  pulls  it  towards  the: 
thumb. 

The  iNTERossEi  are  fituated  betwixt  the  metacarpal 
bones.  They  are  fmall,  round,  and  neat,  fomething 
like  the  lumbricales  in  fhape  and  fize,  and  in  office  re- 
femble  the  addmftors  and  abductors.  Three  are  found 
in  the  palm  which  bend  the  fingers,  and  draw  their 
edges  a  little  towards  the  thumb  ;  four  are  found  on  the. 
back  of  the  hand,  for  extending  the  fingers ;  they  at 
at  the  fame  time  perform  the  lateral  motipns  of  the, 
fingers. 

CXI.  The  INTEROSSEI  INTERN!  arife  from  betwixt, 
the  metacarpal  bones.  They  are  alfo  attached  to  the 
fides  of  thefe  bones.  They  fend  their  tendons  twilling 
round  the  fides  to  the  backs  of  thefe  bones.  And  they 
are  inferted  along  with  the  tendons  of  the  lumbricales 
and  extenfors,  into  the  back  of  the  finger.  They  are. 
thus  flexors  of  the  firft  joint,  and  extenfors  of  the  fecond 
Joint,  as  the  lumbricales  are, 

.  CXII.  The  INTEROSSEI  EXTERNi  are  four  in  number. 
They  arife,  like  the  interni,  from  the  metacarpal  bones 
and  their  interftices,  and  from  the  ligaments  of  the  car¬ 
pal  bones.  They  are  peculiar  in  having  each  two 
heads,  therefore  named  mteroflei  bicipites.  They  join 
the^  tendons  to  thafe  of  the  extenfor  and  lumbricales  j 
they  have  therefore  one  common  office  with  them,  that 
is,  extending  all  the  joints  of  the  fingers.  Many  have 
chofen  to  defcribe  the  origin  and  infertion  with  moft 
particular  care,  marking  the  degree  of  obliquity,  and 
»fcertaining  precifely  their  office,  and  giving  particular 
^  2  name?; 
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names  to  each,  as  prior  indicis  for  the  firfl:  external ;  all 
which  I  forbear  mentioning,  becaufe  they  muft  be  more 
liable  to  perplex  than  affift  :  if  we  but  remember  their 
common  place  and  office,  it  is  enough.  The  tendons 
of  the  flexor  mufcles  bend  round  the  finger,  along  with 
the  interoflei  and  lumbricales,  for  a  furer  hold  ;  confer 
quently  the  tendoiis  of  the  lumbricales,  of  the  inter- 
eflfei  interni,  of  the  extenfors,  and  of  the  interolTei  ex- 
term,  meet  upon  the  backs  of  the  fingers,  which  are  by' 
tliem  covered  with  a  very  ftrong  web  of  tendinous 
fibres. 


CHAP.  IV. 

MUSCLES  OF  RESPIRATION  i  OR,  OF  THE  RIBS. 

The  whole  back  is  clothed  with  ftrong  mufcles,  and 
all  its  holes,  irregularities,  and  fpines,.  are  crofled 
with  many  fmaller  ones.  Thefe  mufcles  are  related 
either  to  the  arm,  to  the  ribs,  or  to  the  fpine,  i.  e.  the 
vertebrae,  whofe  motions  they  perform  ;  and  from  this 
we  obtain  an  arrangement  not  inconfiftent  with  the  re¬ 
gular  order  of  their  office,  and  yet  correfponding  with 
^e  beft  order  of  diflfeftion. 

The  firft,  or  uppermoft  layer  of  mufcles,  viz.  the  tra^ 
pezius,  the  mufculus  patientise,  the  rhomboides,  the 
latiffimus  dorfi,  belong  to  the  arm.  The  ferrated  mufcles 
which  lie  next  under  thefe,  are  the  mufcles  of  refpiration, 
and  belong  to  the  ribs  ;  while  the  fplenius  and  com- 
plexus,  the  mufcles  of  the  neck,  the  longiffimus  dorfi, 
facro  lumbalis,  and  the  quadratus  lumborum,  which 
are  mufcles  of  the  back,  and  the  innumerable  fmaller 
mufcles  which  lie  betwixt  the  vertebrae,  belong  entirely 
to  the  fpine. 

Refpiration  is  indeed  performed  chiefly  by  the  muf- 
cles  of  the  belly,  that  is,  in  ordinary  and  eafy  breathing. 
In  high  breathing,  the  difficulty  is  relieved  by  the  co¬ 
operation 
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operation  of  almoft  all  the  mufcles  of  the  trunk,  of 
which  there  is  fcarcely  one  that  may  not  affift  in  fome' 
flight  degree.  But  yet  the  mufcles  of  the  abdomen 
have  many  other  offices.  And  the  mufcles  of  the  fpine, 
and  of  the  fcapula,  again  belong  properly  to  the  arm  and 
trunk,  and  therefore  I  call  thofe  the  mufcles  of  refpira- 
tion,  by  which  the  ribs  are  moved  in  breathing,  and 
which  have  no  dired  relation  to  almoft  any  other  motion^ 
but  merely  that  of  the  ribs. 


The  mufcles  which  are  appropriated  to  the  ribs,  per¬ 
forming  no  other  motion,  are, 

f  which  comes  from  the 
I.  The  sERRATus  POSTICUS  j  neck,  and  lies  fiefliy 
SUPERIOR,  f  over  the  ribs,  to  puU 

them  upwards, 
which  comes  from  the 
lumbar  vertebrae,  and 
lies  flat  on  the  lower  . 
part  of  the  back,  to  pull 
(^the  ribs  downwards, 
'which  are  twelve  flat  muf¬ 
cles  ariling  from  the  tranf- 
3.  The  LEVATORES  cos-^  verfe  procefs  of  each  ver- 
TARUM,  j  tebra,  and  going  down  to 

the  rib  below,  they  raife 
^  the  ribs. 

J  which  lie  betwixt  the  ribs, 
and  fill  up  all  the  fpace 


,  The  SERRATUS  INFERIOR^ 
POSTICUS, 


CUES, 


i  betwixt  rib  and  rib  ;  they 
(^alfo  raife  the  ribs. 


And  there  may  be  added  to  thefe,  that  mufcle, 
which,  lying  under  the  flernum,  and  within  the  tho¬ 
rax,  is  called  triangularis  fterni,  and  pulls  the  ribs 
downwards. 

CXIII.  The  SERRATUS  SUPERIOR  POSTICUS  lies  flat 
upon  the  fide  of  the  neck,  under  the  trapezius  and 
rhomboides,  and  over  the  fplenius  and  complexus  muf¬ 
cles.  It  arifes  by  a  flat  and  fhining  tendon  from  the 
fpines  of  the  three  lower  vertebrae  of  the  neck,  and  the 

two 
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two  uppermoft  of  the  back.  It  goes  obliquely  downwards 
under  the  upper  comer  of  the  fcapula,  and  is  inferted 
into  the  fecond,  third,  and  fourth  ribs,  by  three  neat 
flelhy  tongues. 

The  ligamentum  nuchse  is  chiefly  formed  by  the 
meeting  of  the  trapezii  mufcles ;  but  the  flat  tendons  of 
thefe  upper  ferrated  mufcles  help  to  form  it. 

They  are  purely  levators  of  the  ribs ;  their  effe£fc 
upon  the  vertebras,  if  they  have  any,  muft  be  very 
flight. 

CXIV.  The  SERRATUS  INFERIOR  POSTICUS,  is  a 
very  broad  thin  mufcle,  fituated  at  the  lower  part  of 
the  back,  under  the  latiflimus  dorfi,  or  over  the  longif- 
limus  dorii  mufcle. 

It  arifes  in  common  with  the  latiflimus  dorfi,  from 
the  fpines  of  the  two  or  three  lower  vertebras  of  the 
back,  and  the  three  or  four  uppermoft  vertebras  of  the 
loins.  Their  origin,  like  that  of  the  latiflimus,  is  by  a 
thin  tendinous  expar^on ;  it  foon  becomes  flefliy,  and, 
dividing  into  three,  fometimes  four  flefliy  ftraps  or 
tongues,  each  of  them  is  inferted  feparately  into  the 
ninth,  tenth,  eleventh,  twelfth  lower  ribs,  near  their 
cartilages.  So  that  this  mufcle,  fpreading  fo  wide  out 
from  the  centre  of  motion,  has  vaft  power  j  for  it  has 
the  whole  length  of  the  rib  as  a  lever. 

The  office  of  it  is  to  pull  the  ribs  downwards  and 
backwards,  the  effect  of  which  muft  be  to  comprefs 
the  cheft,  and  in  certain  circumftances  to  turn  the 
fpine. 

CXV.  The  LEVATORES  cosTARUM  are  twelve 
mufcles  on  each  fide,  for  the  direct  purpofe  of  raif- 
ing  the  ribs  ;  they  lie  above  or  upon  the  ribs,  at 
their  angles,  and  are  thence  named,  by  fome,  supra 
COSTALES. 

They  are  almoft  a  portion  of  the  external  inter* 
coftal  mufcles.  The  firft  of  the  levators,  arifes  from 
the  tranfverfe  procefs  of  the  laft  vertebra  of  the  neck, 
and  goes  down  to  be  inferted  into  the  firft  rib,  near 
its  tuberofity  ;  and  fo  all  that  follow  arife  from  a  tranf¬ 
verfe  procefs,  and  go  to  the  rib  below,  being  very 
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fmall  and  tendinous  at  either  end ;  but  the  three  lafj 
levators,  arife  from  the  fecond  procefs  above  the  rib 
to  which  they  belong :  they  pafs  one  rib  to  go  into 
the  one  below  it ;  they  are  confequently  twice  as  long  as 
the  nine  firft  are,  and  are  therefore  named  levatores 
cosTARUM  LONGIORES,  from  the  ninth  downwards. 

Thus,  the  levatores  coftarum  are  a  fucceffion  of 
fmall  mufcles,  arifing  from  the  tranfverfe  proceffesof  the 
vertebras,  and  going  to  the  angles  of  the  ribs,  begin¬ 
ning  from  the  laft  vertebra  of  the  neck,  and  ending 
■with  the  laft  but  one  of  the  back.  They  lie  under  the 
longiffimus  dorfi,  and  facro-lumbalis  5  and  often  they 
have  connections  with  thefe  mufcles,  fometimes  very 
clofe. 

They  run  obliquely  from  the  lower  edge  of  one  rib, 
downward  and  forward,  or  in  a  direction  from  behind 
forward,  to  be  inferted  into  the  upper  edge  of  the  rib 
below ;  the  mufcle  is  not  continued  into  the  fpace  be¬ 
twixt  the  cartilages  of  the  ribs.  The  internal  again  are 
perfect  betwixt  the  cartilages  of  the  ribs,  but  they  pro¬ 
ceed  no  further  back  than  the  angles  of  the  ribs.  They 
are  further  different  from  the  internal  mufcles,  inaf- 
much  as  they  pafs  obliquely  backward  and  downward 
from  the  margin  of  the  one  rib  to  the  other. 

Thefe  two  rows  were  thought  to  antagonize  each 
ether ;  the  one  to  pull  the  ribs  downwards,  the  other 
to  raife  them  ;  but  I  fhall  not  ftop  to  explain  this,  nor 
to  refute  it ;  it  is  fufficient  to  declare  their  true  ufe, 
which  is  (both  external  and  internal)  to  raife  the  ribs 
and  affift  infpiration 

The  ninth,  tenth,  eleventh,  and  twelfth  ribs,  have  a 
freer  motion  :  and  it  appears  to  me  that  this  is  the 
true  reafon  of  the  levatores  longiores  ;  and  for  the  fame 
reafon,  we  find,  that  from  the  fixth  rib  and  downwards, 
there  are  certain  flips  of  the  internal  intercoftals,  which 
pafs  over  one  rib,  and  go  to  the  fecond  below  ;  and  as 

•  I  remember  many  years  ago,  to  have  beard  Dr.  Monro  ext 
plain  the  office  of  the  intercoftal  mufcles  by  a  diagram,  deducing 
from  that  argument,  the  more  powerful  e^ei^  of  all  mufcles  ha;V- 
ing  oblique  fibres. 

the 
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the  levatores  longiores  wei'e  called  fupra-coftales » 
thefe  have  been  named  infra-costales,  and  cos- 
TARUM  DEPRESSORES  PROPRii.  They  Were  difcovered 
by  Verhein,  and  bear  his  name ;  they  were  explained 
as  depreflbrs  of  the  ribs,  by  Haller,  but  they  are  little 
different  from  the  intercoftals  in  form,  and  not  at  all  in 
office,  for  they  raife  the  ribs,  along  with  the  intercoflal 
mufcles. 

CXVII.  The  TRIANGULARIS  STERNI,  Or  STERNO 
cosTALis,  is  a  depreffor  of  the  ribs  j  an  internal  inuf- 
cle  lying  chiefly  on  the  inner  face  of  the  fternum,  and 
the  cartilages  of  the  ribs.  It  is  very  generally  confidered 
as  a  triangular  mufcle  on  each  fide,  but  fome  confider  it 
as  three  or  four  mufcles,  under  the  title  of  fterno- 
coftales. 

There  are  four  flips  lying  on  the  cartilages  of  the 
third,  fourth,  fifth,  and  fixth  ribs.  The  lower  portion 
of  the  triangularis  arifes  from  the  enfiform  cartilage, 
and  is  inferted  into  the  third  or  fourth  rib ;  the  third 
arifes  from  the  middle  of  the  fternum,  and  goes  ofi^from 
the  edges  of  that  bone,  to  be  inferted  into  the  third  rib.- 

The  fourth  or  uppermoft  portion  is  often  wanting  ;  it 
goes  off  in  part,  alfo  from  the  inner  furface  .of  the  fter¬ 
num,  but  more  commonly  from  the  third  rib,  and  goes 
to  the  fecond  rib. 

In  a  dog  they  are  much  larger  than  in  a  man.  Their 
office  is  to  deprefs  the  ribs  ;  and  thefe  portions  are  all 
conjoined  at  their  roots',  which  gives  the  whole  mufcle 
the  triangular  fhape. 

The  true  ufes  of  the  intercoftales,  fubcoftales,  and 
triangularis  fterni,  have  been  difputed ;  but  if  the 
firft  rib  be  more  fixed  than  the  other  ribs,  then  the  in¬ 
tercoftals  proceeding  downwards,  from  the  firft  rib,  muft 
raife  all  the  thorax  j  and  if  the  fternum  be  more  fixed, 
than  the  ribs,  then  the  ftemo-coftales  mufcles  going  up¬ 
wards  from,  the  fternum,  muft  pull  down,  the  ribs. 
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MUSCLES  OF  THE  HEAD,  NECK,  AND  TRUNK. 

The  ferratus  fuperior  pofticus  being  raifed,  the  fplenii 
come  into  view,  and  the  fplenii  being  alfo  lifted,  the 
complexus  is  fully  expofed. 

CXVIII.  Splenius.  — The  two  fplenii  are  fo  named, 
from  their  lying  like  furgical  fplints,  along  the  fide  of 
the  neck  ;  both  together,  they  have  the  appearance  of 
the  letter  Y  ;  the  complexus  being  feen  betwixt  them 
in  the  upper  part  of  the  angle.  They  lie  immediately 
under  the  trapezH,  and  above  the  complexi. 

Each  fplenius  is  a  flat  and  broad  mufcle,  which  arifes 
from  the  fpinous  procefles  of  the  neck  and  back,  and  is 
implanted  into  the  back  part  of  the  head.  It  arifes  from 
the  four  tipper  fpines  of  the  back,  and  the  five  lower  of 
the  neck  5  it  parts  from  its  fellow  at  the  fifth  vertebra  of 
the  neck,  fo  as  to  fliew  in  the  interftice  two  or  three 
of  the  uppermoft  fpines  of  the  neck,  txdth  the  upper  part 
of  the  complexus  mufcle  ;  each  fplenius  goes  obliquely, 
outwards  to  be  inferted  into  the  occipital  ridge,  and  all 
along  to  the  root  of  the  maftoid  procefs.  At  the  third 
vertebra  of  the  neck,  where  the  two  fplenii  mufcles 
part  from  each  other,  the  tendons  of  the  oppofite  fplenii 
are  clofely  connected  both  with  each  other,  and  with 
the  common  tendon,  which  is  called  ligamentum  nuchas. 

This  is  the  splenius  capitis  j  but  there  is  a  portion 
of  this  fame  mufcle  which  lies  under  this,  and  which 
has  the  fame  common  origin,  but  which  terminates  by 
four  or  five  diftind  tendons,  in  the  tranfverfe  procefles 
of  the  upper  vertebras  of  the  neck.  This  portion 
may  be  difleded  apart,  and  has  been  confidered  by 
many  as  a  mufcle,  the  splenius  colli  of  Albinus; 
who  has  diftinguilhed  as  fplenius  capitis  all  that  part 
arifing  from  the  fpines  of  the  neck,  and  implanted  into 
the  head  j  and  as  the  fplenius  colli,  all  that  part  which 

arifes 
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arifes  from  the  vertebra  of  the  back,  and  is  implanted 
into  the  tranfverfe  proceffes  of  the  neck. 

Thefe  fplenii  are  the  right  antagonifts  of  the  maf- 
toid  mufcles ;  both  the  fplenii  adling,  pull  the  head  di- 
re£fly  backwards;  one  acting  turns  the  head  and  neck 
obliquely  to  one  fide ;  one  afting  along  with  the  cor- 
refponding  maftoid  mufcle,  lays  the  ear  down  upon  the 
ihoulder. 

CXIX.  The  COMPLEXUS  is  named  from  the  intricacy 
of  its  mufcular  and  tendinous  parts,  which  are  mixed  ; 
from  the  irregularity  of  its  origins,  which  are  very  wide, 
it  has  the  names  of  compeexus  implicatus  trige¬ 
minus,  by  which  the  ftudent  is  warned  of  the  difficulty 
of  underftanding  this  mufcle. 

It  lies  immediately  under  the  fplenius  ;  arifes  by  dif- 
tinQ:  tendons,  with  ten  or  more  tendinous  feet,  from  the 
four  lower  tranfverfe  proceffes  of  the  vertebrae  of  the 
neck,  and  from  the  feven  uppermofl:  of  the  back ; 
having  alfo  fome  lefs  regular  origins,  as  from  two  fpines 
of  the  back,  and  from  four  oblique  proceffes  in  the 
neck.  It  grows  into  a  large  mufcle,  which  is  not  like 
the  fplenius,  flat  and  regular,  but  thick,  flefhy,  com- 
pofed  of  tendon  and  flefh  mixed,  filling  up  the  hollow, 
by  the  fides  of  the  fpines  of  the  neck,  and  terminating 
in  a  broad  flefhy  head,  which  is  fixed  under  the  ridge 
of  the  occipital  bone  ;  and  this  is  the  part  which  is  feen 
in  the  angle  or  forking  of  the  fplenii. 

This  may  ftand  as  the  general  defcription  of  the 
mufcle  confidered  as  one.  But  Albinus  has  chofen  to 
defcribe  it  as  two  mufcles,  under  tv/o  different  names, 
■\rith  a  minutenefs  which,  far  from  clearing  the  demon- 
ftration  of  any  difiiculties,  makes  it  lefs  diftinfl; ;  and, 
if  any  thing  could  complete  the  confufion,  it  was  his 
humour  of  calling  that  -  biventer,  which  had  been 
hitherto  named  compeexus,  and  naming  the  lower  part 
of  the  mufcle  compeexus,  though  it  never  had  been 
diflinguifhed  from  the  reft. 

The  BIVENTER  of  Ai.binus  is  the  upper  layer  of  the 
mufcle,  that  part  which  appears  in  the  fork  of  the 
fplenii :  and  if  we  have  hitherto  named  it  complexus, 

from 
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from  its  mixture  of  tendons  and  flefh,  it  was  particu¬ 
larly  improper  to  transfer  that  name  to  another  part  of 
the  mufcle  which  is  lefs  complicated.  This  upper  layer, 
the  BIVENTER  CERVieis,  is  attached  by  a  large  broad 
head  to  the  occipital  bone  ;  in  the  centre  of  this  belly 
there  is  a  confufion  of  tendon ;  then  there  is  a  middle 
tendon  about  the  middle  of  the  arch  of  the  neck,  and 
the  lower  part  of  the  biventer  arifes  from  two  parts : 
firft,  by  one  flip  of  flefh  from  the  two  uppermofl  fpines 
of  the  back  ;  and,  fecondly,  by  a  larger  flefhy  portion 
which  comes  from  the  fourth,  Mh,  fixth,  and  feventh 
tranfverfe  proceflTes  of  the  back.  And  it  is  from  the 
upper  and  lower  flefliy  heads,  and  the  confufed  middle 
tendon  that  it  is  called  biventer. 

The  coMPLEXus  of  Albinus  lies  below  this  one.  It 
arifes  by  three  tendinous  and  flefhy  flips,  from  the  three 
upper  tranfverfe  procefles  of  the  back.  Then  it  has 
four  other  flips  from  four  oblique  or  articulating  pro- 
ceffes  of  the  neck  ;  which  various  origins  are  gathered 
into  one  thick  irregular  flefhy  belly,  which  is  implanted 
into  the  occiput  under  the  great  head  of  the  biyenter, 
and  mixed  with  it.  This  I  have  chofen  to  explain,  left 
the  ftudent  fhould  be  embarraffed  by  falfe  names  ;  re¬ 
ferring  him  to  the  firft  paragraph  for  the  true  and 
fimple  defcription  of  this  mufcle. 

CXX.  Trachelo-mastoideus  *.  —  The  laft  muf¬ 
cle  is  often  named  complexus  major,  and  this  com- 
PLEXus  MINOR  ;  but  a  fitter  name  is  the  trachelo- 
mastoideus,  from  its  origin  in  the  neck,  and  its  infer- 
tion  in  the  maftoid  procefs. 

It  has  exaftly  or  nearly  the  fame  origin,  and  the  fame 
infertion  with  the  fplenius  ;  for  it  arifes,  not  from  the 
fpines  indeed,  but  from  the  tranfverfe  proceffes  of 
the  back  and  neck,  and  is  implanted  into  the  maftoid 
procefs. 

Its  origin  is  from  the  three  firft  vertebras  of  the  back, 

*  It  is  the  TRACHELO-MASTOrDEtTS,  the  MASTOIDEUS  LATE¬ 
RALIS,  the  CAPITIS  PAR-TERTIUS,  the  COMPLEXUS  MINOR  J  by 

fome  it  h  confidered  as  a  part  of  the  complexus. 

and 


OF  THE  HEAD  AND  NECK.  257 

and  from  the  five  loweft  of  the  neck,  at  their  tranfverfe. 
procefles.  Its  origins  are  by  diftin£t  tendons,  and  its 
belly  is  in  fome  degree  mixed  of  tendon  and  flefli, 
whence  its  name  of  complexus  minor.  It  is  inferted 
into  the  maftoid  procefs,  juft;  under  the  infertion  of  the 
occipital  part  of  the  fplenius  ;  and  indeed  its  long  and 
flat  belly  lies  all  along  under  that  mufcle,  fo  that  the 
order  of  difleftion  is  this  :  i.  The  trapezius.  2.  The 

SPLENIUS  CAPITIS.  3.  The  SPLENIUS  CERVICIS. 
4.  The  TRACHELO-MASTOIDEUS. 

It  is  needlefs  to  fpeak  of  its  ufe,  fince  the  ufe  of 
all  thefe  mufcles  is  to  draw  the  head  backwards,  diredly, 
when  both  ad  j  obliquely,  when  one  ads  alone. 

The  RECTI  MUSCLES  are  two  deep-feated  mufcles, 
which  go  immediately  from  the  vertebras  to  the  occiput, 
to  be  inferted  into  its  lower  ridge.  They  are  called 
major  and  minor. 

CXXI.  The  RECTUS  minor  is  the  fhorter  of  the 
two,  arifing  from  the  fir  ft;  vertebra  of  the  neck.  Its. 
place  of  origin  is  a  fmall  tuber  which  Hands  in  the  place 
of  the  tranfverfe  procefs  of  the  firft;  vertebra,  and  from 
that  point,  where  it  is  tendinous,  it  goes  up  to  the  occi¬ 
pital  ridge,  and  is  inferted  flefhy. 

CXXIL  The  rectus  major  is  larger.  It  arifes,  in 
like  manner,  tendinous,  from  the  fecond  vertebra  of 
the  neck  at  its  tranfverfe  procefs,  and  mounting  from 
that,  is  inferted  flefliy  into  the  lower  ridge  of  the  oc¬ 
ciput  without  the  former.  Thefe  are  fo  placed,  that 
the  redi  minores  appear  in  the  interftice  of  the  redi 
majores.  And  though  we  call  them  both  redi,  yet, 
they  cannot  truly  be  fo  for  the  redi  minores  rnufl 
be,  in  fome  degree,  oblique,  and  the  redi  - majores 
Hill  more  fp  :  and  confequently,  although  iheir  chief 
ufe  be  conjointly  to  draw  the  head  diredly  backwards, 
yet  one  ading  muft:  turn  the  head  to  it's  fide.  And 
indeed  the  fame  may  be  laid  of  all  the  r/Lufcles  of  the 
neck.  ;; 

The  oBLiQUus  SUPERIOR  and  obuic^uus  inferior, 
eorrefpond  very  clofely  in  all  things  \yit’h  the  redi  j  but, 

voi,.  I.  s  m 
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in  their  oblique  direftion  the  uppermoft,  as  being  much 
Ihorter,  has  been  named  obliquus  minor,  the  lower  one 
obliquus  major. 

CXXIII.  The  OBLIQUUS  superior  arifes  from  the 
tranfverfe  procefs  of  the  atlas,  and  is  inferted  into  the 
end  of  the  lower  occipital  ridge.  Its  ufe,  notwith- 
ftanding  its  oblique  pofition,  is  not  to  turn,  but  to  bend 
the  head  backwards,  for  the  occipital  condyles  (landing 
obliquely,  do  not  permit  the  rotatory  motion  of  the  head 
on  the  firft  vertebra.  Its  infertion  into  the  occiput  is 
under  the  fplenius  and  complexus  :  but  one  edge  of  it 
is  above  the  infertion  of  the  reftus  major. 

CXXIV.  The  OBLIQUUS  inferior  rifes  from  one 
-vertebra  and  goes  to  another.  It  arifes  from  the  fpine 
of  the  fecond  vertebra  :  it  goes  to  the  tranfverfe  procefs 
of  the  firft,  and  it  meets  the  fuperior  oblique  mufcle  j 
and  this  one  obtains  great  power,  by  the  lateral  projec¬ 
tion  of  the  atlas  giving  it  a  lever  power.  The  firft  ver¬ 
tebra  or  atlas  rolls  on  the  tooth-like  procefs  of  the  den- 
tatus  ;  and  while  the  great  and  flow  motions  of  the 
neck  in  general  are  performed  by  other  mufcles,  there 
is  a  prefumption  that  the  fhort  and  quick  turnings  of 
'  the  head  are  performed  by  thefe  oblique  mufcles. 

MUSCLES  OF  THE  TRUNK. 

The  great  mufcles  which  move  the  back  and  loins  are 
the  quadratus  lumborum,  sacro  lumbalis,  and 

LONGISSIMUS  DORSI. 

The  facro  lumbalis  and  longiflimus  dorfi  run  by  the 
fide  of  the  fpine,  and  lie  immediately  under  the  latiflimus 
dorfi,  which  is  the  outer  layer ;  the  quadratus  lumborum 
lies  again  under  thefe,  and  next  to  the  abdominal  cavity. 
Although  the  quadratus  lumborum  lies  deep  under 
the  longiflimus  dorfi  mufcle,  I  lhall  defcribe  it  firft, 
for  the  fake  of  a  connexion  which  will  be  prefestly 
underftood;  " 

CXXV.  Th'e  quadratus  lumborum  is  a  flat 
fquared  niufcle,f  named  quadratus  from  its  fquare,  or 
rather  Gblone-  foim.  It  arifes  flefhy  from  three  or  four 

inches 
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inches  of  the  back  part  of  the  os  ilium,  and  from  the 
ligaments  of  the  pelvis,  which  tie  the  back  part  of  the 
ilium  to  the  fide  of  the  facrum,  and  to  the  tranfverfe 
procelfes  of  the  loins.  As  it  goes  upwards  along  the 
fide  of  the  lumbar  vertebra,  it  takes  hold  of  the  points 
of  the  tranfverfe  procelfes  of  each,  by  finall  tendinous 
Hips  ;  fo  that  we  are  almoft  at  a  lofs  whether  to  confider 
thefe  as  new  origins  or  as  infertions :  but  its  chief  infer- 
tion  is  into  the  lower  edge  of  the  laft  rib,  and  a  fmall 
production  of  it  flips  under  the  arch  of  the  diaphragm, 
to  be  implanted  into  the  body  or  fore  part  of  the  lall 
vertebra  of  the  back. 

The  LOKGissiMUs  DORsi  and  sacro  lumbalis  have 
their  origin  in  one  common  and  broad  tendon  com¬ 
ing  from  the  facrum,  ilium,  and  loins the  two  mufcles 
lie  alongfide  of  each  other  j  the  longiflimus  dorfi  is 
nearer  the  fpine,  and  keep's  its  tendons  clofer  by  the 
fpine.  The  facro  lumbalis  is  farther  from  the  fpine, 
and  fpreads  its  tendinous  feet  broader  upon  the  fides 
of  the  thorax  :  and  if  one  be  a  little  under  the  other,  it 
is  the  outer  edge  of  the  longiflimus  dorfi,  which  is  a  little 
under  the  edge  of  the  lumbar  mufcle. 

The  Common  tendon  and  mufcle  (for  there  is  for 
fome  way  but  one  mufcle),  begins  thus :  it  may  be 
faid  to  have  two  kinds  of  adhefion,  for,  firft,  externally 
it  appears  a  broad,  flat,  and  Ihining  tendon,  which 
arifes  tendinous  from  all  the  fpines  of  the  lumbar  ver¬ 
tebras  ;  from  the  fpines  of  the  facrum,  and  from  the 
back  part  of  the  os  ilium.  But  the  inner  furface  of 
this  broad  tendon  is  ftrongly  flelhy  ;  for  it  arifes  flelhy 
from  the  back  part  of  the  ilium  ;  from  the  deep  hollow 
'betwixt  the  ilium  and  facrum ;  from  the  fides  of  the 
long  fpines  of  the  lumbar  vertebra ;  and  from  their 
articulating  procelfes,  and  the  roots  of  their  tranfverfe 
procelfes.  In  Ihort,  its  origin  is  all  tendinous  without, 
and  all  flelhy  within  j  and  its  flelh  arifes  from  all  that 
irregular  furface  which  is  on  oither  fide  of  the  fpine, 
betwixt  the  os  ilium  and  the  vertebrse  of  the  loins  ;  and 
thus  it  continues  one  ftrong  tendinous  and  fiefliy  mufcle, 
fllUng  up  all  the  hollow  of  the  loins.  There  is  an  ap- 
s  a  '  peaces 
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pearance  of  reparation,  fornething  like  a  fplit  in  the  ten¬ 
don,'  which  (hows  in  the  loins  what  part  of  the  tendon 
belongs  to  each  mufcle  j  but  it  is  only  in  the  back  that 
they  are  fairly  divided. 

Juft  oppofite  to-  the  loweft  rib,  the  longiffimus  dorft 
and  facro  lumbalis  break  off  from  the  common  tendon  j 
and  the  longiffimus  keeps  clofe  by  the  vertebras,  while 
the  facro  lumbalis  is  implanted  into  the  ribs. 

CXXVI.  The  LoNGissiMus  dorsi  is  a  mufcle  of  the 
fpine.  It  is  not  a  fiat  mufcle,  but  round,  thick,  and 
firm,  filling  up  all  the  hollow  betwixt  the  fpine  and  the 
angle  of  the  ribs.  It  is  of  a  long  form,  as  its  name  im¬ 
plies,  terminating  towards  its  top  almoft  in  a  point..  It 
has  two  diftinO:  fets  of  feet  by  which  it  is  inferted ;  one 
fet  of  feet  more  flefhy,  but  fmall  and  neat,  go  outwards 
from  the  fide,  as  it  were,  of  the  mufcle  to  be  implanted 
near  the  h^ds  of  the  ribs  ;  the  lower  ones  farther  out 
than  the  heads  of  the  ribs  ;  the  upper  ones  clofe  to  the 
head,  and  confequently  clofer  to  the  fpine.  Thefe  heads 
are  nine  or  ten  in  number,  correfponding  with  the  nine 
or  ten  uppermoft  ribs.  Another  fet  of  heads,,  which  are 
not  fo  well  feen  as  this  fet,  becaufe  they  lie  more  under 
the  mufcle,  are  fmall,  neat,  and  tendinous  ;  they  go  in 
an  oppofite  direflion,  viz.  inwards  and  upwards  j  keep 
ciofer  by  the  fpine,  and  are  inferted  into  the  tranfverfe 
proceffes  of  the  vertebrae  of  the  back.  This  fet  of 
heads  is  thirteen  in  number,  implanted  into  the  tranfverfe 
proceffes  of  all  the  back,  and  of  one  vertebra  of  the 
neck. 

Ci^XVn.  The  SACRo  lumbalis  feparates  from  the 
longiffimus  dorfi  at  the  laft  rib,  and  is  a  flatter  and  lefs 
flefhy  mufcle :  its  twelve  tendons  are  flatter  than  thofe 
of  the  longiffimus  dorfi,  and  go  out  wider  from  the  fpine. 
The  tendons  next  to  the  longiffimus  dorfi,  run  higheft 
up,  and  are  the  longeft  j  thofe  fartheft  from  the  fpine, 
i.  e.  fartheft  out  upon  the  cheft,  are  the  ftiorteft.  It 
has  a  flat  tendon  for  each  rib,  which  takes  hold  upon  the 
lower  edge  of  the  rib.  But  it  has  another  order  of  fmall 
inufcles  which  mix  with  it ;  for  as  the  longiffimus  dorfi 
has  a  double  row  of  infertion,  this  has  another  fet  of 

attach- 
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attaclinient,  for  there  arifes  from  the  furface  of  each  rib, 
at  leaft  of  the  fix  or  feven  loweft  ribs,  a  fmall  flip  of  flefh, 
•which  runs  into  the  fubftance  of  the  facro  lumbalk, 
and  mixes  with  it ;  and  thefe  flefhy  flips  by  the 
name  of  the  additamentum  ad  sacro-lumbalem, 
tDr  MUS'CUEI  acceSsorii. 

Both  thefe  mufcle,  viz.  the  longiflimus  and  facro- 
lumbalis,  terminate  in  points  which  reach  towards  the 
neck,  and  under  the.  point  of  each,  there  lie  the  roots 
of  two  fmail  mufcles,  which  go  up  to  move  the  neck. 
Many  have  referred  thefe  flips  ^oing  up  into  the  neck, 
entirely  to  the  mufcles  I  am  now  jdefcribing,  calling  one 
an  afcending  flip  of  the  longifSmus  dorfi,  and  the  other 
a  flip  of  the  facro-lurabalis,  -while  others  have  de- 
fcribed  them  as  diftindt  mufcles,  having  but  flight  con¬ 
nexions  with  the  longiflimus' and  facro-lumbalis.  Their 
proper  names  are  cervicalis  descendens,  and 

TRANSVERSALIS  COLLI. 

CXXVIII.  The  CERVICALIS  descendens  is  con- 
neXed  with  the  facro-lumbalis  mufcle ;  it  cannot  be 
entirely  referred  to  it,  for  the  cervicalis  defcendens  arifes 
as  a  diftinX  mufcle  from  the  five  lower  vertebr®  of  the 
-neck,  at  their  tranfyerfe  proceflTes,  goes  downwards 
■very  fmall  and  flender,  to  be  inferted  into  the  fix  upper- 
mofl  ribs,  to  get  at  which  it  flips  under  the  longeft  ten¬ 
dons  of  the  facro-Iunibalis  ;  but  that  the  cervicalis  de¬ 
fcendens  does  not  belong  to  the  facro-lumbalis  may  be 
inferred  from  its  having  diftinX  tendons  from  .fix  ribs, 
and  from  fix  tranfverfe  procefles  of  the  neck,  and  from 
thefe  tendons  being  in  a  direXion,  which  does  not  at  al.1 
^correfpond  with  the  heads  of  the  facro-lunibalis.  In» 
deed  the  iongiffimus  dorfi  has  a  better  claim  to  this 
mufcle  j  for  a  long  flip,  partly  tendinous  and  partly 
flelhy,  runs  upwards  from  the  longeft  tendon  of  the 
Iongiffimus  dorfi,  to  join  itfelf  to  the  cervicalis  de«. 
Jbendens^f 

CXXIX.  The 

•  Hence  it  is  plain'that  the  facro-lumbalis  and  longiflimus  dorfi 
have  nearly  an  equal  claim  to  this  cervicalis  defcendens.  For,  firft, 
^e  longiflimus  dorfi  fends  its  longeft  tendon  fairly  up  into  the  cer- 
5  3  vicalis 
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CXXIX.  The  TRANSVERSALis  COLLI  IS  that  which 
Sabatier  refers  to  the  longiffimus  dorfi;  but  it  is  a 
diftind  mufcle,  arifing  partly  tendinous,  and  partly 
flefhy,  from  the  five  upper  tranfverfe  proceffes  of  the 
back  ;  lies  betwixt  the  trachelo  maftoideus  and  the  cer- 
vicalis  defcendens  ;  goes  from  the  tranfverfe  proceffes 
of  the  back  to  the  tranfverfe  proceffes  of  the  neck,  and 
has  no  more  than  a  confufed  and  irregular  connexion 
with  any  other  mufcle. 

The  QUADRATus  LUMBORUM  keeps  the  trunk  ered, 
by  the  action  of  both  mufcles  at  once,  inclines  it  to 
one  fide,  or  turns  it  upon  its  axis,  when  one  only  ads ; 
and  by  its  infertion  into  the  ribs,  muft  aflift  in  high 
breathing,  by  pulling  down  the  ribs.  The  longissi- 
Mus  DORSi  has  no  power  but  over  the  fpine,  which  it 
bends  backwards,  ading  continually  in  keeping  the 
trunk  ered.  This  is  alfo  the  chief  ufe  of  the  facro- 
lumbalis;  but  the  sacro  lumbalis  going  out  further 
upon  the  ribs,  takes  fuch  hold  upon  them,  that  befides 
its  common  adion  of  raifing  the  trunk,  it  may,  on  occa- 
fions,  pull  them  down,  allifting  the  quadratus  and 
the  lower  ferrated  mufcle.  And  it  will  have  greater 
power  in  turning  the  trunk  of  the  body  upon  its  axis,  ^ 
than  the  longiffimus  dorfi,  which  pulls  almofl:  diredly 
backwards.  The  cervicalis  descendens  co-ope¬ 
rates  with  the  trachelo  maftoideus,  and  others,  which 
turn  the  head  to  one  fide  ;  and  the  cervicalis  defcendens 
bends  the  neck  to  one  fide,  both  the  one  and  the  other 
being  independent  mufcles.  " 

Thefe  two  mufcles  bring  us  to  mention  that  intricate 
fet  of  mufcles  which  fills  up  all  the  hollows  and  in- 
terftices  among  the  fpines  and  irregular  proceffes  of 
the  vertebras,  which  might  be  fairly  reckoned  as  one 
mufcle,  fince  they  are  one  in  place  and  in  office,  but 


vicalls  defcendens,  fo  far,  that  the  flip  is  implanted  into  the  tranf- 
yerfe  proceffes  of  the  neck.  And,  fecondly,  the  feet  of  the  cer¬ 
vicalis  defcendens  begin  under  the  laft  tendons  of  the  facro-lum- 
balis,  fo  as  to  have  the  appearance  of  arifing  from  its  fiipple- 
mentary  mufcle,  the  additamentum,  and  being  a  part  of  it  j  and 
indeed  Sabatier  has  defcribed  it  according  to  this  view. 

V^hich 
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which  the  anatomift  may  feparate  into  an  infinite 
number,  with  various  and  perplexing  names;  an  op¬ 
portunity  which  anatomifts  have  been  careful  not  to 
iofe. 

The  furface  of  the  back,  from  the  bulge  of  the  ribs 
bn  one  fide,  to  the  bulge  of  the  ribs  on  the  oppofite  fide 
of  the  thorax,  is  one  confufed  furface,  confifting  of  in¬ 
numerable  hollows,  procelTes,  and  points  of  bone  ;  and 
it  is  tied  from  point  to  point  witj^  innumerable  fmall 
mufcles,  or  unequal  bundles  of  mixed  tendon  and  flefti. 
There  are  many  points,  as  the  fpinous,  tranfverfe,  and 
oblique  procefles  of  the  vertebrse,  and  the  bulging  heads 
and  angles  of  the  ribs  ;  and  each  procefs,  or  at  lead: 
each  fet  of  procefles,  has  its  diftin^b  lets  of  mufcles  and 
tendons. 

1.  There  is  one  long  cpntinuity  of  mufcular  and  ten¬ 
dinous  fibres  going  from  fpine  to  fpine,  and  lying  on  the 
fide  of  the  fpinous  procefles  along  the  whole  length  of 
the  back  and  neck.  This  is  divided  into  the  spinalis 
CERVicis,  and  the  spinalis  dorsi. 

2.  There  is  a  fimilar  continuation  of  fibres,  with  lefs 
tendon  and  more  flefli,  belonging  one  half  to  the 
fpinous,  and  the  other  half  to  the  tranfverfe  procefles, 
whence  it  is  named  semi-spinalis  dorsi. 

3.  There  is  a  great  mafs  lying  all  along  the  hollow 
of  the  back,  on  each  fide  of  the  fpinous  proceflesj  which 
palling  alternately  from  the  tranfverfe  procefs  of  one 
vertebra,  to  the  fpinous  procefs  of  the  next  above,  is  of 
courfe  fpiit  into  many  heads,  but  yet  having  fuch  con- 
nedion  as  to  give  it  the  form  and  name  of  a  Angle  muf* 
cle,  the  MULTIFIDUS  spin.®. 

4.  and  5.  There  are  yet  fmaller  mufcular  fafcipuli 
which  Hand  perpendicularly  betwixt  every  two  tranf. 
verfe,  and  every  two  fpinous  procefles ;  thence  they 
are  named  inteR-TRAnsversarii  and  inter-spj- 
NALes. 

CXXX.  The  spinalis  cervicis  is  that  which  is 
implanted  into  the  fpines  of  the  cervical  vertebrse ;  but 
becaufe  it  does  not  go  from  fpine  to  fpine,  like  the  fpi- 
S  '4  nalis 
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nails  dorfi,  but  from  tranfverfe  procelTes  to  fpines,  It 
has  been  named  by  Winflow,  semi-spinalis,  or, 
Transverso-spinalis  colli.  It  arifes  from  the 
tranfverfe  procefles  of  the  fix  upper  vertebras  of  the 
back,  and  is  inferted  into  all  the  fpinous  procefles  of  the 
vertebrae  of  the  neck,  except  the  firft  and  lafl:  ;  arid 
it  extends  the  neck,  or  by  its  obliquity,  may  contri¬ 
bute  to  the  turnings  of  the  neck,  or  to  bending  it  to 
one  fide  *. 

CXXXI.  The  SPINALIS  dorsi  arifes  from  two  fpi- 
nous  procefles  of  the  loins,  and  from  the  three  lower 
fpines  of  the  back,  and  palling  two  fpines  untouched, 
it  is  implanted  into  all  the  fpines  of  the  back,  except 
the  uppermoft.  This  mufcle  is  very  {lender  and  long, 
and  confifls  fully  more  of  tendon  than  of  flelh  :  it  has 
five  feet  below,  riling  from  the  lower  fpines  of  the  hack 
and  loins  ;  and  nine  feet  above,  implanted  into  the  upper 
fpines  of  the  back.  Its  adlion  mull  raife  the  fpine,  but 
perhaps  it  may  be  equally  ufeful,  as  a  mufcular  and  ten¬ 
dinous  ligament. 

CXXXII.  The  SEMI  spinalis  dorsi  arifes  from  the 
tranfverfe  proceflfes  of  the  lower  vertebrae  of  the  back, 
all  but  two ;  and  is  implanted  into  the  upper  fpinous 
procelfes  of  the  back,  and  into  the  firft  fpine  of  the 
neckf. 

CXXXIII.  The  MULTiFiDus  sPiNAE  runs  from  the 
facrum  along  all  the  fpine,  to  the  vertebrae  of  the 
neck ;  and  is  a  comprehenfive  and  true  way  of  de- 
feribing  many  irregular  portions  of  flelh,  which  au¬ 
thors  have  divided  into  diftind  mufcles|.  It  is  a  con- 

*  The  TRANSVERSALS  CERvicis  (vide  p.  30T.)  is  that  which 
goes  from  the  tranfverfe  proceffes  of  the  back  to  the  tranfverfe  prft- 
cefles  of  the  neck  ;  while  this,  the  spinalis  cervicis,  goes  from 
the  tranfverfe  procefles  of  the  back  to  the  fpines  of  the  neck, 
f  This  is  of  courfe  the  transverso  spinalis  dorsi  of  Winflow. 

Transverso-spinalis  lumborum,  veterib.  sacer.  semi- 

flPINALIS  INTERNUS,  five  TRANSVERSO-SPINALIS  DORSI.  SEMI-SPI- 
n.alis,  five  TRANSVERSO-SPIN  ALIS  COLLI,  pars intcma.-^Winflow. 
TraNSVERSALIS  LUMBORUM,  vulgo  SACER.  TRANSVERSALIS  DORSI. 

Transversals  COLLI.  '  ‘  ' 

$  tinued 
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tinued  flefhy  indentation,  from  tranfverfe  procefs  to 
fpine,  through  all  the  vertebra  of  the  back,  neck,  and 
loins. 

It  begins  both  tendinous  and  flefliy,  from  the  upper 
convex  furface  of  the  os  facrum,  which  is  rough  with 
fpines,  from  the  adjoining  part  ojf  the  ilium  ;  and  in  the 
loins,  it  arifes  from  oblique  procelfes  :  in  the  back,  from 
tranfverfe  procelfes  ;  and  again  from  oblique  procelfes, 
among  the  cervical  vertebras. 

Its  origin  in  the  loins,  is  clofe  to  the  fpine,  being  from 
the  oblique  procefles,  and  from  the  root  of  the  tranf- 
yerfe  procelfes.  In  the  back  it  arifes  from  the  tranf¬ 
verfe  procelfes,  and  therefore,  arifes  there  by  more  dif* 
tind  heads.  In  the  neck  again,  it  arifes  from  the  lower 
oblique  procelfes,  more  coiifufedly. 

Its  bundles  or  fafcieuli  are  inferted  into  the  fpinous 
procelfes,  fometimes  into  the  fecond,  or  even  into  the 
third  or  fourth  fpine,  above  that  from  which  the  bundle 
arifes  ;  for  the  tendons  do  not  Hop  at  that  fpinous  pro- 
eefs  which  they  firlt  touch,  but  go  upwards,  taking  at? 
tachments  to  other  two  or  three,  and  mixing  their  ten¬ 
dons  with  thofe  of  the  fafcieuli,  above  and  below  ;  and 
thefe  tendons  reach  from  the  firlf  of  the  loins  to  all 
the  vertdiras  up  to  the  atlas,  which  is  the  only  one  not 
included. 

The  ufe  of  the  multifidus  fpinas,  is  to  retain  the  fpine 
from  being  too  much  bent  forward  ;  for  thefe  muf^ 
cles  ferve  (as  I  have  obferved)  the  purpofe  of  a  ligament, 
and  the  bell  of  all  ligaments,  having  a  degree  of 
ftrength,  exadly  proportioned  to  the  neceffity  for 
ftrength.  It  alfo  mov^  the  fpine  backwards,  though 
perhaps  it  is  lefs  ufeful  in  this,  than  as  a  ligament ;  for 
we  find  it  as  ftrong  in  the  vertebrae  of  the  back,  which 
have  little  motion  betwixt  the  individual  bones,  and 
what  little  there  is,  mull  confequently  be  general. 
It  feems  rather  intended  to  moderate  the  lateral  motions 
of  the  vertebrae  than  to  produce  them :  when  it  a^s^ 
its  chief  ufe  is  either  to  refill  the  fpine  being  bent  for¬ 
ward  by  a  weight,  or  to  erect  the  fpine* 
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CXXXIV.  The  inter-spinales  colli,  dorsi,  and 
LUMRORUM,  have  varieties,  fo  little  interefting,  that 
they  ijeed  hardly  be  defcribed.  The  inter-spinales 
colli  are  ftronger,  becaufe  the  neck  has  many  and 
quick  motions,  and  the  bifurcated  fpines  of  the  neck 
give  broader  furfaces  for  ihefe  mufcles.  The  inter- 
spinales  dorsi  are  almoft  entirely  wanting,  becaufe 
the  fpines  of  the  back  are  clofe  upon  each  other,  and 
the  vertebrae  are  almoft  fixed.  The  inter-spinales  in 
the  LOINS,  are  rather  tendons  or  ligaments,  than  pro., 
per  mufcles. 

CXXXV.  The  inter-transversales,  are  again 
ftronger  and  fuller  in  the  neck,  becaufe  of  the  lateral 
motions  of  the  neck  being  free,  and  its  tranfverfe  pro- 
cefles  forked.  They  are  in  more  numerous  bundles, 
where  the  motion  is  greateft,  viz.  betwixt  the  atlas  and 
dentatus  ;  and  it  is  there,  that  Albinus  counts  his  inter- 
transversales  CERVICIS,  PRIORES-LATERALES,  &C, 
The  inter-tranfverfarii  are  wanting  in  the  back,  giving 
place  to  the  ligaments,  by  which  they  are  tied  to  each 
other,  and  to  the  ribs ;  but  in  the  loins,  the  inter-tranf¬ 
verfarii  are  again  ftrong,  for  the  lateral  or  twifting  mo¬ 
tions  of  the  loins.  : 

The  mufcles  on  the  fore  part  of  the  head  and  neck 
will  complete  the  catalogue  of  thofe  belonging  to  the 
fpine,  and  they  are  the  chief  antagonifts  to  the  mufcles 
which  I  have  been  defcribing. 

CXXXVI.  The  platysma  myoides  *  is  a  very  thin 
mufcuiar  expanfion,}ike  the  cutaneous  mufcle  in  animals. 
It  is  fpread  over  the  other  mufcles,  immediately  under 
the  fkin,  and  covers  the  whole  neck  and  lower  part  of 
the  face. 

It  arifes  from  the  cellular  fubftance  and  aponeurofis, 
which  cover  the  peftoral  mufcle,  the  deltoid  mufcle,  and 
the  clavicle.  Its  origin  is  by  long  feparate  flefhy  flips ; 
it  goes  like  a  thin  integument  over  the  neck,  and  is  firft 

*  The  Platysma-myoides  is  alfo  named  muscuius  cuTASEct 

I-ATJSSIMUS  COLLI,  and  QUABRATUS  GEN^» 
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inferted  about  the  depreflbr  anguli  oris,  and  then  going 
over  the  mafleter,  is  loft  betwixt  the  mufcles  and  the 
integuments  of  the  cheek. 

Perhaps  it  ferves  alfo  to  pull  down  the  Ikin  of  the 
cheek,  and  the  angle  of  the  mouth ;  but  its  chief  in¬ 
fer  tion  is  into  the  lower  jaw,  and  its  ufe  to  pull  it  down¬ 
wards. 

CXXXVII.  Mastoideus.  —  This  mufcle  arifes  partly 
from  the  clavicle,  partly  from  the  fternuni..  Albinus 
reckons  it  two  mufcles,  the  sterno-mastoideus,  and 
CLEIDO-MASTOIDEUS  *,  2.  more  common  name  is  the 
STERNO-CLEIDO-MASTOIDEUS  ;  but  here,  as  in-  other 
things,  I  adhere  to  what  is  plaineft.  And  the  moft 
familiar  and  eafy  name  is,  musculus  mastoideus,  con- 
fidering  the  clavicular  portion,  as  an  addition  only. 

Its  origin,  from  the  upper  part  of  the  fternura,  is 
pretty  round.  It  arifes  again  flat  from  the  fore  part  of 
the  clavicle ;  and  this  fecond  origin  is  broad  and  fieftiy, 
while  the  firft  one  is  tendinous  and  pointed.  Thefe  two 
heads  form  together  a ,  very  big  ftrong  bellied  flelhy 
mufcle,  which  is  inferted  into  the  maftoid  procefs  by  a 
broad  tendon,  which  indeed  furrounds  the  maftoid  pro¬ 
cefs,  and  from  that,  extends  ftill  backwards,  towards  the 
lambdoidal  future.  When  one  of  the  maftoid  mufcles 
aSs,  it  turns  the  head  to  one  fide  j  when  both  a^,  they 
pull  the  head  directly  forwards. 

CXXXVIII.  Rectus  iNTERNUs  CAPITIS  majok.  ^ ^ 
There  are  three  mufcles  on  each  fide,  lying  under  the 
cefophagus,  trachea,  and  great  veffels,  flat  upon  the 
fore  part  of  the  vertebrse  ;  and  this  is  the  firft  and 
longeft. 

Although  this  be  called  redtus,  it  is  oblique,  and 
running  rather  on  one  fide  ;  for  it  arifes  from  the  tranf- 
verfe  procefles  of  the  five  lower  vertebra  of  the  neck, 
and  it  is  inferted  into  the  cuneiform  procefles  of  the 
occipital  bone,  juft  before  the  foramen  magnum. 

CXXXEX.  Rectus  internus  minor. — This  is  an. 
exceedingly  fmall  mufcle  ;  refembles  the  obliquus  pof- 
terior  of  the  head.  It  lies  immediately  under  the  reCt 
Tus  MAJOR  :  it  ^ifes  from  the  fore  part  of  the  body  of 

the 
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the  firfl  vertebra,  the  atlas,  and  going  (like  the  other 
re£tus)  obliquely  inwards,  it  is  inferted  info  the  occipital 
bone,  near  the  condyle. 

CXL.  And  the  rectus  capitis  lateralis,  is  ano* 
ther  fmall  miifcle  like  the  former,  which  arifes  from 
the  tranfverfe  proceffes  of  the  firfl  vertebra,  and  is  in. 
ferted  into  the  fide  of  the  cuneiform  procefs  of  the 
occipital  bone.  It  lies  immediately  under  the  exit  of  the 
great  jugular  vein. 

CXLI.  Longus  colli.  This  is  the  chief  of  thofe 
mufcles  which  lie  upon  the  fore  part  of  the  neck; 
it  is  very  long,  arifing  from  the  fiat  internal  furface  of 
the  vertebras  of  the  back,  to  go  up  along  thofe  of  the 
neck. 

Its  origin  is  firfl  within  the  thorax,  from  the  three 
nppermoft  vertebra:  of  the  back,  from  the  flat  part  of 
their  bodies,  and  then  from  all  the  tranfverfe  proceffes ' 
of  the  neck,  except  the  three  upper  ones,.  It  is  inferted 
tendinous  into  the  fore  part  of  the  fecond  vertebra  of  the 
neck,  where  the  oppofite  large  mufcles  meet  in  one 
point  almoft  *. 

All  thefe  mufcles,  which  lie  thus  flat  upon  the  plain 
furface  of  the  vertebras  of  the  neck,  pull  the  head  and 
neck  direflly  forwards  ;  or  when  one  a6ls,  they  are  of 
life  in  pulling  it  towards  one  fide ;  though  I  rather  flip- 
pofe  this  motion  is  performed  by  the  external  mufcles 
chiefly. 

CXLII.  The  SCALENUS  I  confider  as  one  mufcle  ; 
for  it  is  one  in  origin,  infertion,  and  office..  Its  origin 
is  from  the  whole  upper  furface  of  the  firfl  rib,  from  its 
cartilage  backwards,  and  alfo  from  the  fecond  rib; 
and  it’s  infertion  is  into  the  tranfverfe  proceffes  of  the 
vertebrae  of  the  neck.  But  by  its  broad  origin,  and  its 
very  long  infertion,  it  gives  opportunity  for  diyidin^ 
it,  into  feveral  fafciculi ;  and  accordingly  it  has  been  fo 
divided ;  but  thefe  divifions  are  entirely  modern,  arti¬ 
ficial,  and  unnatural.  The  ancients  confidered  it  as 

*  The  longus  colli  mufcle  is  in  part  covered  by  the  reftui 
major.  .  •  - 
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one  triangular  mufcle:  Winflow  divided  it  into  two^ 
the  primus  and  fecundus  ;  Cowper  into  three  ;  Doug¬ 
las  into  four;  and  Albinus  divides  it  into  five 
cles.  The  antients  called  it  fcalenus,  from  its  refem- 
blance  to  the  fcalen  triangle ;  and  the  true  anatomy 
isy  to  confider  it  as  one  great  triangular  mufcle,  flat, 
and  ftretching  from  the  ribs  to  the  neck,  clofing  tTfe 
thorax  above,  and  giving  paflage  to  the  nerves  and  vef- 
fels  of  the  arm. 

If  it  were  to  be  defcribed  in  diftindl  portions,  it 
would  be  in  three  parts.  The  anterior  portion  arifes 
from  the  tranfverfe  procefles  of  the  fix  lower  vertebrm 
of  the  neck,  and  is  inferted  into  the  flat  part  of  the  firil: 
rib  hard  by  its  cartilage.  The  middle  portion  from  the 
four  lower  vertebrae,  goes  to  the  outer  edge  of  the  rib, 
and  extends  along  all  its  length.  The  pofterior  portion 
is  the  ihinnefl;  and  longeft,  for  it  arifes  from  the  tranf¬ 
verfe  procelTes  of  the  fecond,  third,  and  fourth  vertex 
tebrse.  It  is  inferted  into  the  upper  edge  of  the  rib, 
about  an  inch  or  more  from  its  articulation  with  the 
fpine. 

The  firfl;  head  is  tendinous  and  flefliy  at  its  infertioa 
into  the  rib  ;  but  the  fecond  and  third  heads  are  tendi¬ 
nous,  both  in  their  origins  and  infertions. 

The  nerves  pafs  in  the  interftice  betwixt  the  firfl:  and 
fecond  portions. 

The  office  of  the  fcalenus  mufcle  is  to  pull  the  neck 
to  one  fide,  or  tO  bend  the  head  and  neck  forward, 
when  both  a£t  ;  and  v/hen  the  neck  is  fixed  backwards, 
they  may  perhaps  raife  the  ribs  ;  for  afthmatics  are  ob- 
ferved  to  throw  the  head  backwards,  in  order  to  raife  the 
chefl:  with  greater  power. 
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CHAP*  VI. 

OF  THE  MUSCLES  OF  THE  ABDOMEN,  AND  OF 
THE  DIAPHRAGM. 

The  abdominal  mufcles  cover  in  the  belly,  contain  the 
bowels,  and  take  a  firm  hold  upon  the  pelvis  and 
the  trunk.  The  diaphragm,  again,  is  a  moving  parti¬ 
tion  betwnxt  the  thorax  and  the  abdomen,  and  the 
diaphragm  preffing  down  the  bowels  upon  the  abdo¬ 
minal  mufcles  enlarges  the  thorax,  and  the  abdominal 
mufcles  re-ading  pufli  the  bowels  back  upon  the  dia¬ 
phragm,  and  comprefs  the  thorax.  Thus,  the  alternate; 
yielding  and  re-adion  of  the  abdominal  mufcles  and 
diaphragm  perform  breathing,  agitates  the  bowels,  pro¬ 
motes  the  circulation,  expels  the  foeces  and  urine,  affiils 
the  womb  in  the  delivery  of  the  child.  And,  with  all 
thefe  important  ufes,  the  abdominal  mufcles  bend  and 
turn  the  trunk,  and  fix  it  for  the  ftronger  adions.of  the 
limbs.  They  fteady  the  body  in  lifting  weights,  in  bear¬ 
ing  loads,  in  all  our  more  violent  exertions  they  often  give 
way  under  this  double  office  of  breathing,  and  of  ilfain- 
ing,  along  with  the  reft  of  the  body  ;  and  the  bowels 
coming  out  through  their  natural  openings,  or  by  burfl> 
ing  through  the  interftices  of  their  fibres,  form  hemise 
of  various  kinds.  Whence,  the  anatomy  of  thefe  muf- 
cles  is  moft  interefting  to  the  furgeon. 

The  mufcles  of  the  abdomen  are  five  on  either  fide. 
I.  The  outer  oblique  mufcle,  to  which  the  names  of 
DEscEHDEK-s,  DECLivis,  and  MAJOR,  are  added,  be- 
caufe  it  is  the  outermoft  of  all  the  abdominal  mufcles, 
becaufe  it  is  the  largeft,  covering  all  the  fide  of  the  ab¬ 
domen  with  its  flefhy  belly,  and  all  the  forepart  of  the 
abdomen  with  its  broad  expanded  tendon ;  and  it  is 
called  declivis,  or  defcendens,  becaufe  its  flefhy  belly  be¬ 
gins  above,  upon  the  borders  of  the  thorax  ;  and  becaufe 
both  its  mufcular  and  tendinous  fibres  which  lie  parallel 
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to  each  other,  run  obliquely  from  above  downwards 
and  inwards. 

2.  The  oBLiQuus  iNTERNUs  is  named  from  its  being 
within  thefirft,  and  has  the  names  of  ascendens,  vel 
MINOR  fuperadded,  becaufe  its  fiefhy  belly  is  fmaller 
than  that  of  the  firft,  arifes  below  chiefly  in  the  haunch- 
bone,  and  all  its  fibres  go  from  below  upwards. 

3.  The  TRANSVERSALis  lies  Under  all  the  others,  and 
next  to  the  cavity  of  the  abdomen,  and  has  but  one  name, 
which  alfo  is  derived  from  the  direftion  of  its  fibres 
running  acrofs,  or  round  the  abdomen. 

4.  The  RECTUS,  fo  named,  becaufe  of  its  running 
on  the  fore  part  of  the  abdomen,  in  one  ftraight  line 
from  the  os  pubis  to  the  flernum. 

5.  The  PYRAMIDAL  mufcle  is  the  only  one  named 
from  its  fliape.  It  is  a  fmall j  neat,  conical  mufcle, 
which  arifes  from  the  os  pubis,  by  a  broad  bafis,  and 
has  its  apex  turned  upwards  ;  but  it  is  not  always  found, 
for  it  is  only  as  a  fupplement  to  the  redi  mufcles,  and  as, 
a  part  of  them,  whence  it  has  beeri  named  musculus 
succENTURiATus,  or  fupplementary  . mufcle. 

CXLIII.  The  EXTERNAL  OBLIQUE  mufcle  arifes  from 
the  ribs,  and,  like  all  the  others  which  arife  from  ribs, 
is  a  ferrated  mufcle.  It  comes  from  the  eight  lower  ribs, 
by  diftinct  flelhy  tongues,  one  from  each  rib.,  Tliefe 
ferrse  are  mixed  with  the  indentations  of  the  ferratus 
major  anticus  mufcle,  which  goes  off  in  an  oppofite  di- 
redion,  and  with  the  origin  of  the  peftoralis  major.  The 
origin  of  the  mufcle  lying  broad  upon  the  border  of  the 
cheft,  it  is  its  thickefl;  and  mofl;  flefliy  part,  v/hence  its 
fibres  go  down  all  in  one  direfrion,  parallel  With  each 
other,  but  oblique  with  refpect  to  the  abdomen.  Its 
fiefhy  belly  ceafes  about  the  middle  of  the  fide.*  Its  flat 
fheet  of  tendon  goes  over  the  fore  part  of  the  belly, 
till  it  meets  its  fellow  exactly  in  the  middle,  fo  that 
one  half,  or  the  back  part  of  the  abdomen  is  covered 
by  its  fiefhy  belly,  and  the  fore  part  by  its  tendinous 
exp2Uifion. 

The  mufcle  meets  its  fellow  in  the  middle  of  the 
beHyj  and  this  meeting  forms  (along  with  the ‘other 
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tendons)  a  "white  line  from  the  pubes  to  the  fternum, 
which  is  named  linea  alba.  It  alfo,  before  breaches 
the  middle,  adheres  to  the  flat  tendon  of  the  tranf- 
verfalis.  This  meeting  is  about  four  inches  on  either 
fide  of  the  linea  alba,  and  is  a  little  inclined  to  the  cir¬ 
cular,  whence  it  is  named  linea  femilunaris.  And, 
finally,  this  mufcle  is  implanted  into  the  fpine  of  the 
ilium,  flefiiy  about  the  middle  of  the  ilium,  tendinous 
at  the  forepart,  or  fpinous  procefs  of  the  ilium,  and  ftill 
tendinous  into  the  whole  length  of  that  ligament,  which 
extends  from  the  fpine  of  the  ilium  to  the  crefl:  of  the 
pubes. 

This  is  the  w'hole  of  its  infertion,  viz.  all  the  length 
of  the  linea  alba,  from  the  pubes  to  the  ftemum,  the 
fore  part  of  the  fpine  of  the  ilium,  and  the  liga¬ 
ment  of  Paupart,  wdiich,  though  it  is  commonly 
thought  to  be  but  the  tendon  of  the  external  oblique 
ftretching  from  point  to  point,  is,  in  truth,  a  diftind 
ligament,  independent  of  the  tendon,  and  ftronger 
than  it. 

CXLIV.  Obliquus  internus  abdominis.  — The 
chief  part  of  this  mufcle  arifes  thick  and  flelhy  from 
all  the  circle  of  the  fpine  of  the  ilium,  with  its  fibres 
diredled  upwards.  But,  to  be  accurate,  we  muft  de- 
fcribe  it  as  arifing  from  the  whole  length  of  the  fpine 
of  the  ilium,  from  the  joining  of  the  ilium  and  facrum, 
from  the  fpines  of  the  facrum  itfelf,  and  from  the  three 
lower  fpinous  procefles  of  the  loins  *  ;  and,  laftly,  it 
arifes  from  the  ligament  of  the  thigh,  at  its  end  next  to 
the  ilium  ;  but  ftill  the  chief  belly  is  at  the  iliac  fpine. 
From  that  it  fpreads  upwards  in  a  radiated  form  ;  the 
central  fibres  only  are  direct,  going  acrofs  the  abdomen 
to  the  linea  alba  ;  the  higher  fibres  afcend  and  go  towards 
the  fternum,  and  the  lower  ones  go  obliquely  down¬ 
wards  to  the  pubes.  Its  flat  tendon  is  like  that  of  the 
external  oblique,  and  it  is  inferted  into  the  cartilages  of 
all  the  falfe  ribs,  into  the  fternum,  and  into  the  linea 
alba,  through  its  whole  length. 

•  This  origin  from  the  fpinous  procefTes  of  the  loins,  js  a  thia 
tendon#  common  "with  the  ferratus  and  latiffimijs  dorfi  mufcJes.  . 
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CXLV.  The  transversalis  abdominis  forms  the 
internal  layer,  it  runs  direftly  acrofs  the  belly.  It  arifes 
flelhy  from  the  inner  furface  of  the  fix  lower  ribs,  where 
its  digitations  mix  with  thofe  by  which  the  diaphragm 
arifes  ;  tendinous  from  the  tranfverfe  proceffes  of  the 
four  lower  lumbar  vertebras ;  from  the  whole  fpine  of 
the  os  ilium,  and  from  a  part  of  the  femoral  liga¬ 
ment.  Upon  the  whole,  its  origin  is  like  that  of  the 
inner  oblique  mufcle ;  its  fibres  go  acrofs  the  abdomen, 
and  its  tendon  is  inferted  into  the  whole  length  of  the 
linea  alba. 

The  fucceflion  in  which  thefe  three  mufcles  arife  from 
the  cheft,  is  this  :  the  external  oblique  mufcle  lies  broad 
upon  the  outfide  of  the  cheft,  and  fo  its  tongues  mix 
■with  the  tongues  of  the  ferratus  anticus  major.  The 
internal  oblique  mufcle  again  rifes  lower  down  the 
thorax,  from  its  edge,  from  the  cartilages  of  the  ribs. 
The  tranfverfe  mufcle  arifes  within  the  thorax,  from  the 
internal  furface  of  the  ribs,  oppofite  to  where  the 
tongues  of  the  external  oblique  lie  ;  and  the  diaphragm 
arifing  from  the  fame  ribs,  mixes  its  indigitations  with . 
the  tranfverfalis,  fo  that  Cafpar  Bartholin,  cbferving 
this  indigitation  to  be  very  curious  in  the  larger  animals, 
believed  the  diaphragm  and  tranfverfe  mufcles  to  be  but 
one  great  trigaftric,  or  three-bellied  mufcle,  furrounding 
all  the  abdomen.  But  the  tranfverfalis,  with  the  other 
abdominal  mufcles,  are  the  antagonifts  of  the  diaphragm. 

CXLVI.  The  recti  mufcles  cover  the  abdomen  on  its 
fore  part,  in  a  line  from  the  pubes  to  the  ftemum,  and 
they  belong  fo  equally  to  the  fternum  and  to  the  os  pubis, 
that  it  is  indifferent  which  we  call  their  origin,  and  which 
their  infertion.  The  origin  (as  I  fliould  call  it)  of  each 
re^us  mufcle  is  in  the  fternum,  is  broad  and  flefliy, 
lies  upon  the  outfide  of  the  fternum,  covering  part  of 
the  fternum,  and  all  the  xiphoid  cartilage,  and  touching 
and  mixing  its  fibres  with  the  great  peroral  mufcle. 
It  is  about  four  inches  broad  all  down  the  abdomen,  and 
terminates  at  the  fide  of  the  fymphyfis  pubis,  with  a  fiat 
and  pointed  tendon  about  an  inch  in  length,  and  about 
an  inch  broad.  This  mufcle  is  croffed  at  intervals  by 
VOL..  I.  T  '  four 


S74  MUSCLES  OF  THE  ABDOMEN, 

four  tendinous  interfeSions,  which  divide  it  Into  five 
diftinft  bellies.  Commonly  there  are  three  bellies  above 
the  umbilicus,  and  two  below  ;  but  the  refti  mufcles  are 
the  leaf!;  regular  of  all  the  mufcles  of  the  abdomen. 
Vefalius,  Albinus,  and  Sabatier,  were  thought  to  have 
found  the  redi  abdominis  extending  up  to  the  throat.' 
But  it  is  now  found  that  Vefalius  had  only  reprefented 
the  mufcles  of  a  monkey,  or  of  a  dog,  which  are  very 
long,  upon  the  thorax  of  a  human  fubjeS:.  Sabatier, 
upon  reviling  his  notes,  retrafts  what  he  had  faid :  and 
Albinus  alfo  is  fuppofed  to  have  feen  only  a  produftioa 
of  the  maftoid  mufcle,  extending  down  the  bread;  j 
for  irregularities  of  this  kind  have  been  found. 

CXLVII.  The  pyramidal  mufcles  are  as  a  fup- 
plement  to  the  redi.  There  is  a  fmall  neat  pyramidal 
mufcle  on  each  fide,  or  rather  a  triangular  mufcle,  fle% 
through  its  whole  extent  and  length,  with  its  bafe  turned 
towards  the  pubes,  and  its  apex  towards  the  umbilicus ; 
fo  that  its  origin  is  in  the  creft  of  the  pubes,  and  its 
pointed  infertion  in  the  linea  alba :  and  though  the  redi 
mufcles  have  been  fuppofed  by  Mafia  to  relate  to  the 
penis,  or  by  Fallopius  to  belong  to  the  urinary  bladder, 
their  true  ufe  is  only  to  aflifl;  the  redus  to  draw  dovrii 
the  fternum,  and  tighten  the  linea  alba,  and  fo  to  give 
greater  power  to  the  oblique  and  tranfverfe  mufcles.  The 
pyramidalis  is  fo  irregular  a  mufcle,  that  fometimes  two 
are  found  on  one  fide,  and  none  at  all  on  the  other. 
Sometimes  two  on  each  other ;  fometimes  there  is  but 
one,  and  very  often  they  are  wanting,  the  belly  of  the 
redus  coming  quite  down  to  the  pub^es. 

1.  The  LINEA  ALBA  is  the  common  meeting  of 
all  the  thin  flat  tendons,  and  therefore  we  call  it  their 
infertion,  being  the  common  point  towards  which  they 
all  ad ;  it  is  white,  by  the  gathering  of  all  the  colourlefs 
tendons. 

2.  The  LINEA  SEMILUNARIS  is  a  line  of  the  fame 
white  appearance,  of  a  circular  form,  and  produced  by 
the  meeting  of  all  the  tendons,  on  the  edge  of  the  redus 
mufcle,  to  form  a  flieath  for  it. 

3'.  The  SHEATH  for  the  rectus  muscle  does  not 

admit 
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admit  of  fo  brief  a  definition  as  this  :  it  has  been  com¬ 
monly  fuppofed  to  be  formed  in  a  very  curious  manner, 
chiefly  by  the  broad  tendon  of  the  obliquus  intemus, 
which  being  the  central  mufcle,  betwixt  the  two  other 
layers,  is  fuppofed  to  have  its  tendon  fplit  into  two  thin 
ffieets ;  that  the  outermoft  fheet  adheres  to  the  outer 
oblique  mufcle,  forming  the  outer  part  of  the  flieath, 
while  its  inner  fiieet  adheres  to  the  tendon  of  the  tranf- 
verfe  mufcle,  forming  the  inner  part  of  the  fheath  ;  but 
this  is  too  intricate,  and  can  hardly  be  proved  by, 
diflfedion.  Cowper  exprefles  his  doubts  about  this  doc¬ 
trine  of  the  tendon  of  the  inner  oblique  mufcle  being 
fplit  into  two  layers  ;  and  I  think  the  trueft  defcription 
is  this,  that  all  the  tendons  meet,  and  adhere  in  the 
femilunar  line  ;  that  they  immediately  part  to  form  this 
flieath  ;  that  the  flat  tendons  of  both  the  oblique  mufcles 
go  upon  the  outer  furface  of  the  redtus,  to  form  that 
fide  of  the  flieath  ;  that  the  tendon  of  the  tranfverfe  muf¬ 
cle  only  lies  under  the  redus,  forming  the  lower  part  of 
the  flieath,  and  that  it  is  unaffifled  by  any  lamella  of  the 
inner  oblique  mufcle  ;  that  the  flieath  is  complete  at  the 
fore  part,  or  over  the  mufcle ;  but  that  under  the  mufcle 
the  flieath  flops  about  five  or  fix  inches  above  the  pubes, 
and  that  there,  the  redti  mufcles  (or  in  their  place  the 
pyramidal  mufcles),  lie  bare  upon  the  bladder,  and  other 
abdominal  vifcera,  lined  only  by  the  thin  peritonaeum  *. 
And  that  this  back  layer  of  the  flieath  is  thinner  and  more 
delicate,  and  but  little  attached  to  the  back  part  of  the 
redtus  mufcle,  which  is  eafily  raifed  in  diffedtion,  while  the 
fore  part  of  the  flieath  adheres  firmly  to  the  fore  part  of 
the  mufcle,  forming  thofe  crofs  bands,  or  tendinous 
interfedtions  which  divide  the  redtus  into  bellies,  and 
the  flieath  where  it  lies  over  the  mufcle  cannot  be  dif- 
fedted  without  a  degree  of  violence,  either  to  the  flieath, 
or  to  thefe  tendinous  interfedlions. 

*  Cowper  had  never  obferved  this  but  once,  that  the  lower  part 
of  the  rectus  was  not  lined  by  the  tendon  of  the  tranfverfalis. 
He  concluded,  that  in  this  inftance,  it  was  a  fporting  of  nature  ; 
“  fo  much  a  lufus  naturte,  that  accidents  like  this  might  be  the 
“  caufe  of  certain  ruptures.” 

4.  The 


T  2 


276  MUSCLES  OF  THE  ABDOMEN, 

4.  The  UMBILICUS  is  that  opening  in  the  centre  of 
the  abdomen,  in  the  middle  of  the  linea  alba,  through 
which  the  nutritious  veffels  of  the  foetus  pafs.  The 
veffels  have  degenerated  into  ligaments  in  the  adult, 
and  the  umbilicus  is  clofed  in  the  form  of  a  ring  j  but 
fometimes  it  is  forced  by  violent  adion,  and  the  vifeera 
come  out  by  it,  forming  umbilical  hernia. 

5.  The  RING  of  the  abdominal  muscles  is  that 
opening  near  the  lower  part  of  the  abdomen,  juft  over 
the  pubes,  through  which  the  fpermatic  cord  pafles  in 
men,  and  the  round  ligament  of  the  womb  in  women. 

Cowper  (p.  5.)  fays,  that  the  fpermatic  cord  pafles 
through  feparate  rings,  in  each  of  the  three  abdominal 
mufcles  ;  and,  like  older  authors,  he  makes  nature  ex¬ 
ceedingly  wife,  in  placing  the  rings  not  oppofite  to  each 
other,  but  one  high,  and  another  lower,  and  a  third 
lower  ftill,  fo  as  to  prevent  the  bowels  falling  out.  But 
the  truth  is,  that  neither  the  internal  oblique  nor  the 
tranfverfe  mufcles^  .have  any  fliare  at  all  in  the  ring, 
which  belongs  entirely  to  the  external  oblique  mufcle, 
and  is  formed  in  this  way  :  all  the  tendinous  fibres  of 
the  external  oblique,  are,  like  the  mufcle  itfelf,  oblique, 
running  from  above  downwards  j  and  the  tendinous 
fafciculi,  are  in  fome  places  wider,  a  little  disjoined  from 
each  other,  and  refembling  flripes,  crofled  by  fmall 
threads  of  tendon,  as  if  the  long  fibres  were  in  danger 
of  parting  from  each  other,  fo  as  to  leave  a  gap,  and 
were  held  together  by  thefe  crofs  threads  ;  and  it  is  in  fact 
a  wider  and  perfefl:  reparation  of  two  fibres  that  forms  the 
ring,  and  a  ftronger  interlacement  of  crofs  fibres,  that 
fecures  it  from  fplitting  farther  up.  But  the  chief  fecurity 
of  the  ring,  is  by  the  form  of  the  opening  ;  for  it  is  not 
a  ring  as  we  call  it,  but  a  mere  fplit  in  the  tendon,  which 
begins  about  an  inch  and  a  half  abovethe  pubes,  is  oblique, 
and  looking  towards  the  pubes,  like  the  fibres  which  form 
it,  and  confifts  of  two  legs,  or  pillars  of  the  ring,  as  they 
are  called  ;  for  the  upper  flip  which  forms  the  upper 
part  of  the  opening,  goes  diredlly  towards  the  creft,  or 
higheft  point  of  the  pubes  ;  the  lower  pillar,  or  the  flip 
which  forms  the  lower  line  of  the  flit,  turns  in  behind, 
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gets  under  the  upper  one,  and  is  implanted  Into  the 
pubes,  within  and  behind  the  upper  pillar  :  this  lower 
flip  forms  at  once  the  lower  pillar  of  the  ring  and  the 
edge  of  the  femoral  ligament. 

Now  this  crofling  of  the  pillars  of  the  ring  fecures  it ; 
for  the  more  the  mufcle  pulls,  in  prefling  upon  the  ab¬ 
dominal  vifcera,  the  tighter  is  the  flit  drawn  ;  and  the 
obliquity  of  the  opening,  gives  the  diredion  to  hernise 
of  the  groin,  which  always  point  towards  the  pubes, 
fo  as  to  fall  into  the  fcrotum  in  men,  or  into  the  labia 
pudendi  in  women,  keeping  clofe  by  the  groin. 

The  fpermatic  cord,  formed  of  the  veflels  belonging 
to  the  tefticle,  pafles  through  this  ring  of  the  external 
oblique  mufcle  j  but  as  the  internal  and  oblique  tranf- 
verfe  mufcles  form  no  fliare  in  the  ring,  the  cord  pafles 
by  their  lower  edge,  but  not  through  them.  At  the 
place  where  the  cord  pafles  obliquely  under  the  edge  of 
the  internal  oblique  mufcle,  it  fends  a  bundle  of  flelhy 
fibres  down  along  the  cord,  which  go  all  along  the 
cord,  gradually  extend  towards  the  tefUcle,  expanding 
and  growing  thin  upon  the  upper  end  of  the  teflicle, 
and  gradually  difappearing  on  the  tunica  vaginalis. 

CXLVIII.  The  cremaster  muscle  of  the  tes¬ 
ticle,  which  is  a  thin  flip  of  fibres  from  the  internal 
oblique  mufcle  of  the  abdomen,  which  is  defigned  for 
fufpending  the  teflicle,  and  for  drawing  it  up,  is  very 
thick  and  ftrong  in  the  lower  animals,  as  in  bulls, 
dogs,  &c. ;  is  eafily  found  in  man,  but  not  always, 
being  fometimes  thin  and  pale,  and  hardly  to  be 
known  from  the  coats  upon  which  it  lies.  It  appears 
to  grow  more  flefhy  in  old  age,  and  to  be  thickened  in 
enlargements  of  the  teflicle,  the  better  to  fupport  the 
weight. 

6.  The  LIGAMENT  of  the  thigh  *  is  a  difl:In6l  liga¬ 
ment,  and  not  merely  the  tendon  of  the  external  oblique, 

♦  This  ligament  of  the  thigh  is  named  alio  the  inguinal  liga¬ 
ment  ;  the  CRURAL  arch  ;  the  ligament  of  Paupart  5  the  li 
OAMENT  of  Fallopius,  See. 

T3 
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rounded  and  turned  in.  It  arifes  from  the  fpinous  pro- 
cefs  of  the  ilium,  and  is  inferted  into  the  creft  of  the 
pubis.  It  receives  the  external  oblique  mufcle,  for  the 
tendon  is  implanted  into  it.  Part  of  the  flefli  of  the  in¬ 
ternal  oblique  mufcles  arife  from  the  outer  end  of  the 
ligament.  It  forms  an  arch  over  the  pfoas  and  iliacus 
internus  mufcles,  where  the  great  artery  of  the  thigh, 
and  its  anterior  nerve  pafs  out,  and  it  is  tied  down  at 
both  fides  of  the  paifage  for  the  velfels  by  the  fafcia  of 
the  thigh.  The  great  vein,  and  the  lymphatics  of  the 
limb,  return  under  it  to  get  into  the  abdomen  ;  the  lym- 
phatic  glands  of  the  groin  lie  here ;  the  whole  interftice 
is  furrounded  and  filled  up  by  cellular  fubftance  and  fat, 
but  it  is  not  firm  ;  the  playing  of  the  mufcles  and  the 
fat,  and  inguinal  glands,  keep  it  open  and  lax  ;  and  the 
bowels  are  apt  to  fall  down  here,  efpecially  in  women, 
where  the  point  of  the  ilium  is  high,  and  the  arch  wide. 
So  little  are  femoral  hernise,  or  the  form  of  this  opening 
underftood,  that  no  particular  cufhion  is  adapted  to 
this  part  ;  for  it  is  fupported  by  the  common  ban¬ 
dage  for  the  hernia  of  the  groin  :  and,  a  few  years  ago, 
hernia  of  the  groin  was  not  even  known  by  anatomifts  of 
the  higheft  name.  For  Cowper  fays,  (explaining  Pau- 
part’s  ligament),  “  It  is  not  impoffible  but  that  ruptures 
‘‘  may  fometimes  happen  in  this  part ;  and  I  am  apt 
“  to  imagine  this  to  be  the  cafe  when  a  rupture  is  very 
“  large,  and  not  to  be  retained  by  a  trufs.” 

It  often  happens,  that  in  vomiting,  in  violent  cough¬ 
ing,  in  firaining  at  flool,  or  in  lifting  heavy  weights, 
the  natural  openings  are  forced,  and  the  bowels  defcend. 
The  UMBILICUS  is  very  feldom  forced  by  fudden  exer¬ 
tion,  for  it  is  a  very  firm  ring  ;  but  it  is  flowly  dilated  in 
pregnancy,  and  hernia  of  the  navel  is  infinitely  more 
frequent  with  women  than  with  men.  — The  opening 
of  the  RING  is  often  kept  dilated  by  the  bowels  follow¬ 
ing  the  tefticle  when  it  defcends ;  forming  the  congenital 
hernia;  moll  frequently  of  all,  the  ring  is  forced  in  ftrong 
young  men  by  hard  and  continued  labour,  or  by  fudden 
firaining  ;  but  women  are  fafer  from  this  kind  of  hernia, 

becaufe 
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feecaufe  the  roun4  ligament  of  the  womb  is  fmaller  than 
the  fpermatic  cord,  and  the  ring  in  them  is  very  clofe. 

Abdominal  herni,^  are  thofe  which  come  not 
through  any  natural  opening,  but  through  the  interftices 
of  the  raufcles,  or  their  tendons  j  fometimes  hernia  fol¬ 
lows  a  wound  of  the  abdomen  ;  for  a  wound  of  the  ab¬ 
dominal  mufcles  may  not  heal  fo  neatly  as  not  to  leave 
fome  fmall  interftice,  through  which  the  bowels  pro¬ 
trude.  Thus  any  point  may  be  forced  by  violence  j 
any  of  the  openings,  or  all  of  them  may  be  re¬ 
laxed  by  weaknefs,  as  in  dropfical  or  other  lingering 
difeafes  :  for  it  is  from  this  caufe  that  herniae  are  more 
frequent  in  childhood  and  in  old  age,  by  the  laxity 
which  is  natural  to  childhood,  or  by  the  weaknefs  natural 
to  the  decline  of  life.  Often  there  feems  to  be  a  here¬ 
ditary  difpofition  to  herniae  in  certain  houfes,  the  form 
iof  the  openings  of  the  abdomen  being  wider  in  a  whole 
family,  juft  as  the  features  of  the  face  are  peculiar. 
And  I  have  feen  a  child  with  all  thefe  openings  fo  parti- 
tiularly  wide,  that  upon  the  flighted  coughing  or  crying, 
hernise  came  down  at  every  poflible  point,  at  the  navel, 
the  fcrotum,  the  thigh,  and  in  the  fides  of  the  abdonaen, 
all  at  once  j  or,  as  one  tumor  was  reduced,  another 
arofe. 

The  effedts  of  the  abdominal  mufcles  in  moving  the 
trunk  cannot  be  miftaken.  The  recti  pull  the  ribs 
downwards  in  breathing,  flattening  the  belly,  and  bend¬ 
ing  the  body  forwards.  The  two  oblique  muscles  of 
of  one  fide  afting,  turn  the  trunk  upon  its  axis  ;  but  the 
oblique  mufcles  of  the  oppofite  fide  a^ing,  co-operate 
with  the  re£tus  in  flatteniug  the  belly,  and  bending  the 
body  ;  and  the  transverse  muscles  tighten  the  linea 
alba,  fo  as  to  give  effect  to  all  the  others  ;  and  particu¬ 
larly  they  brace  the  flieath  of  the  re£li  mufcles,  fo  as  to 
give  them  their  true  effect. 

CXLIX.  The  diaphragma  is  a  Greek  word,  tranf- 
fated  inter-feptum,  the  tranfverfe  partition  betwixt  the 
abdomen  and  the  thorax,  the  midriff’ }  but  it  is  not 
merely  a  tranfverfe  partition,  it  is  a  vaulted  divifion 
betwixt  the  thorax  and  abdomen  j  and  not  only  is  the 
t  4  middle 
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middle  raifed  into  a  vaulted  form,  but  its  obliquity  is 
fuch,  that  though  its  fore  part  be  as  high  as  the  fternum, 
its  lower  and  back  part  arifes  near  the  pelvis  from  the 
loweft  vertebra  of  the  loins. 

It  is  a  circular  mufcle,  which  is  flelhy  towards  its 
borders,  and  tendinous  in  the  centre  ;  which  Is  convex 
towards  the  thorax,  and  concave  towards  the  abdomen ; 
becoming  plain,  or  almoft  fo,  when  it  prelTes  againft  the 
abdominal  mufcles  in  drawing  the  breath  ;  and  return¬ 
ing  to  its  convex  form,  when  the  abdominal  mufcles 
re-afl;  in  pufhing  it  back  into  the  thorax. 

The  diaphragm  arifes,  by  one  broad  flelhy  attach¬ 
ment,  from  all  the  borders  of  the  cheft,  forming  the 
upper  or  greater  mufcle  of  the  diaphragm  ;  and  it  arifes 
below,  by  many  fmall  tendinous  feet,  from  the  forepart 
of  the  loins,  which  meeting,  form  what  is  called  the 
lefler  mufcle  of  the  diaphragm,  ift,  The  great  or 
UPPER  mufcle  arifes,  firft, .  from  under  the  xiphoid 
cartilage,  and  from  the  lower  furface  of  the  fternum. 
2dly,  From  all  the  falfe  ribs  ;  from  the  cartilage  of  the 
feventh,  eighth,  and  ninth  ribs ;  and  from  the  bony 
parts  of  the  tenth  and  eleventh  ribs,  and  from  the  tip  of 
the  twelfth  rib.  All  thefe  origins  are,  of  courfe,  flefliy 
digitations  or  tongues  which  intermix  with  thofe  of  the 
tranfverfe  mufcle  of  the  abdomen.  3dly,  From  the  tip 
of  the  twelfth  rib  to  the  lumbar  vertebra,  there  is  a  liga¬ 
ment  extended,  which,  going  like  an  arch  over  the 
pfoas  and  quadratus  lumborum  mufcles,  is  named  liga- 
MENTUM  ARCUATUM  y  and  from  this  another  part  ftill 
of  the  great  mufcle  of  the  diaphragm  arifes.  Thus,  the 
the  upper  mufcle  of  the  diaphragm  has  four  chief 
origins,  viz.  from  under  the  fternum  and  xiphoid  car¬ 
tilage  j  from  all  the  falfe  ribs  5  from  the  ligamentum 
arcuatum  ;  and,  in  fliort,  from  all  the  borders  of 
the  cheft,  from  tl^e  xiphoid  cartilage  quite  round  to  the 
vertebrae  of  the  loins.  - 

2.  The  LESSER  MUSCLE  of  the  DIAPHRAGM,  which 
arifes  from  the  fpine,  begins  by  four  fmall  flender  ten¬ 
dinous  feet  on  each  fide.  The  firft  of  thefe,  the  longeft 
one,  arifes  from  the  fecond  vertebra  above  the  pelvis  :  it 
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goes  from  the  flat  fore  part  of  its  body,  and  adheres 
to  the  fore  part  of  all  the  lumbar  vertebras  as  it  mounts 
upwards.  The  fecond  rifes  from  the  third  vertebra,  but 
farther  out  towards  the  fide  of  the  vertebra.  The  third 
arifes  from  the  fide  of  the  fourth  vertebra.  And  the 
fourth  tendon  of  the  diaphragm  arifes  from  the  the  tranf- 
verfe  procefs  of  the  fame  fourth  vertebra  of  the  loins. 
But  indeed  we  ought,  in  place  of  this  minute  demon- 
ftration,  to  fay,  that  it  arifes  from  the  four  uppermoft 
lumbar  vertebra  by  four  tendinous  feet,  flat  and  glif- 
tening,  and  adhering  clofely  to  the  Ihining  ligament  with 
which  the  bodies  of  the  vertebra  are  ftrengthened  ;  that 
thefe  tendons  foon  join  to  form  two  ftrong  round  flefhy 
legs,  which  are  called  the  crura  diaphragmatis  ;  of  which 
crura,  the  left  is  the  fraaller  one :  and  thefe  crura 
having  opened  to  admit  the  aorta  betwixt  them,  and  then 
joining,  mixing,  and  crolfing  their  fibres,  form  a  flefliy 
belly,  the  leflhr  mufcle  of  the  diaphragm. 

3.  The  TENDON  in  the  centre  of  the  diaphragm  is 
determined  in  its  fliape  by  the  extent  of  thefe  fiefliy 
bellies  ;  for  the  great  mufcle  above  almofl;  furrounds  the 
central  tendon.  The  fmaller  mufcle  below  meeting  it, 
the  two  divifions  give  it  a  pointed  form  behind ;  the 
tendon  has  the  figure  of  a  trefoil  leaf,  or  of  the  heart 
painted  upon  playing  cards.  The  middle  line  of  this 
tendinous  centre  is  fixed  by  the  membrane  which  divides 
the  thorax  into  two  ;  the  two  fides  go  upwards  into  the 
two  fides  of  the  cheft,  each  with  a  form  like  the  bottom 
of  a.a  inverted  bafin  :  their  convexity  reaching  within  the 
thorax,  quite  up  to  the  level  of  the  fourth  true  rib  :  the 
proper  centre  of  the  diaphragm  is  fixed  by  this  connedtion 
with  the  mediaftinum,  that  its  motion  might  not  diforder 
the  adfion  of  the  heart,  which  refts  upon  this  point,  and 
whofe  pericardium  is  fixed  to  the  tendon  :  but  the  con¬ 
vexity  of  either  fide  defcends  and  afcends  alternately  as 
the  diaphragm  contradts,  or  is  relaxed ;  fd  that  it  is  chiefly 
thefe  convexities  on  either  fide,  which  are  moved  in 
breathing. 

Thus,  is  the  diaphragm  compofed  of  one  great  and 
circular  naufcle  before  j  of  one_£nialler  circular  mufcle 

behind  j 
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behind  ;  and  of  the  triangular  tendon,  as  the  centre  be- 
twixt  them :  and,  both  in  its  flefhy  and  tendinous  parts, 
it  is  perforated  by  feveral  veifels  paffing  reciprocally 
betwixt  the  thorax  and  the  abdomen. 

Firft,  the  aorta,  or  great  artery  of  the  trunk,  palfes 
betwixt  the  crura  or  legs  of  the  diaphragm,  which,  iiice 
an  arch,  ftrides  over  it  to  defend  it  from  preflure. 

Secondly,  The  (esophagus  palfes  through  the  dia¬ 
phragm,  a  little  above  this,  and  to  the  left  fide:  its 
palfage  is  through  the  lower  flelhy  belly,  and  through 
the  moft  flelhy  part  of  the  diaphragm  :  and  the  mufcular 
fibres  of  the  crura  diaphragmatis  firft  crofs  under  the 
hole  for  the  oefophagus;  then  furround  it ;  then  crofs 
again  above  the  hole  ;  fo  that  they  form  the  figure  of  8  : 
and  the  oefophagus  is  fo  apparently  comprefled  by 
thefe  furrounding  fibres,  that  fome  anatomifts  have 
reckoned  this  a  fort  of  fphinfter  for  the  upper  orifice  of 
the  ftomach. 

Thirdly,  The  great  vena  cava  goes  up  from  the 
abdomen  to  the  heart,  through  the  right  fide  of  the 
diaphragm  j  and  this  hole  being  of  a  triangular  form, 
being  in  the  firm  tendon,  there  is  no  danger  of  ftrangu- 
lation  or  of  the  blood  being  impeded  in  the  vein. 

The  tendon  is  compofed  of  fibres  which  come  from 
the  various  Mcicuii  of  this  mufcle,  meet  and  crofs  each 
other  with  a  confufed  interlacement,  which  Albinus  has 
been  at  much  pains  to  trace,  but  which  Haller  reports 
much  more  fenfibly :  “  Intricationes  varise  et  vix  di- 
cendse  ;**  irregular  and  confufed,  crofling  chiefly  at 
the  openings,  and  efpecially  at  the  vena  cava,  the  trian¬ 
gular  form  of  which" feems  to  be  guarded  in  a  moft  par¬ 
ticular  way. 

The  lower  furface  of  the  diaphragm  is  lined  with  the 
peritonmum,  or  membrane  of  the  abdomen ;  and  the 
upper  furface  is  covered  with  the  pleura,  or  membrane 
of  the  cheft.  The  hole  for  the  vena  cava  is  fo  large 
that  the  peritonaeum  and  pleura  meet,  and  touch  each 
other  through  this  opening,  all  round  the  vein. 

The  chief  ufe  of  the  diaphragm  is  in  breathing,  and 
iri  this  office  it  is  fo  perfed,  that  though  there  be  a 
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complete  anchylofis  of  the  ribs  (as  has  often  happened), 
the  perfon  lives  and  breathes,  and  never  feels  the  lofs. 
The  diaphragm  is,  in  its  natural  ftate,  convex  towards 
the  thorax  ;  when  it  ads,  it  becomes  plain,  the  thorax 
is  enlarged,  and,  by  the  mere  weight  of  the  air,  the 
lungs  are  unfolded,  and  follow  the  diaphragm.  No 
vacuum  is  ever  found  betwixt  the  diaphragm  and  the 
lungs  ;  but  the  lungs  follow  the  ribs  ,and  diaphragm  as 
clofely  as  if  they  adhered  to  them :  and  indeed  when 
they  do  adhere,  it  is  not  known  by  any  diftrefs.  So  we 
draw  in  the  breath,  and  when  the  abdominal  mufcles  re¬ 
ad,  the  diaphragm  yields,  goes  back  into  the  thorax, 
and  grows  convex  again,  by  which  we  blow  out  the 
breath  ;  and  while  the  diaphragm  is  ading,  the  abdo¬ 
minal  mufcles  are  relaxed,  yield,  and  are  pufhed  out, 
and  leave  the  ribs  free,  to  be  raifed  by  their  levator 
mufcles.  And  again,  when  the  abdominal  mufcles  re-ad, 
the  diaphragm  in  its  turn  yields  fo,  that  they  at  once 
force  up  the  diaphragm,  and  pull  down  the  borders  of 
the  thorax,  affifting  the  ferrated  mufcles  which  deprefs 
the  ribs. 

There  is  alfo  in  every  great  fundion,  fuch  a  wonder¬ 
ful  combination  of  adions  confpiring  to  one  end,  as  can¬ 
not  be  even  enumerated  here.  But  the  alternate  adion 
and  re-adion  of  the  abdominal  mufcles  draws  in  and  ex¬ 
pels  the  breath,  promotes  the  circulation,  and  gently 
agitates  the  bowels,  while  their  more  violent  adions  dif- 
charge  the  fseces  and  urine,  and  affift  the  womb  ;  and 
vomiting,  yawning,  coughing,  laughing,  crying,  hiccup, 
and  the  reft,  are  its  ftronger  and  irregular  adions.  The 
diaphragm  might  well  be  named  by  Haller,  “  Nobilif- 
ftmus  poft  cor  mufculus.”  And  Buffon,  who  affeded 
the  charader  of  anatomift  with  but  little  knowledge  of 
the  human  body,  might  miftake  its  central  tendon  for  a 
nervous  centre,  the  place  of  all  motions,  and  almoft  the 
feat  of  the  foul.  For  the  antients  confounded  the  names 
and  ideas  of  tendon  and  nerve.  And,  in  ftcknefs  and 
oppreflion,  lownefs  and  fighing,  in  weeping  or  laughing, 
in  joy,  or  in  fear,  all  our  feelings  feem  to  concentrate  in 
this  part. 
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CHAP.  VII. 

THE  MUSCLES  OF  THE  PARTS  OF  GENERATION, 
AND  OF  THE  ANUS,  AND  PERiNAEUM.  ' 

The  mufcles  of  the  parts  of  generation  follov/  the  divi- 
fion  of  the  abdominal  mufcles  more  naturally  than 
any  other. 

The  ERECTOR  PENIS  is  a  finall  and  flender  mufcle, 
which  goes  over  the  crus  penis,  and  braces  it  back  to  the 
pubes.  The  eredtores  are  fuppofed  (by  prelSng  the 
the  penis  againft  the  pubis)  to  comprefs  the  great  vein, 
and  ib  caufe  ereOiion.  The  accelarator  urin^  is  a 
mufcle  which  furrounds  all  the  bulb  of  the  urethra,  and 
acts  by  a  fort  of  fubfultus  in  difcharging  the  laft  drops 
of  the  urine,  and  in  throvi^ing  out  the  femen.  And  the 
TRANSVERSALis  perinsei,  which  goes  acrofs  the  peri- 
nseum,  belongs  rather  to  the  anus  than  to  the  penis. 

The  SPHINCTER  ANi  is  a  circular  bundle  of  fibres, 
which  furrounds  the  orifice  of  the  anus,  and  contracts 
it ;  and  the  levator  ani  is  a  flat  thin  mufcle,  which  lines 
the  pelvis,  furrounds  the  redtum  like  a  funnel,  and 
being  fixed  round  the  margin  of  the  anus,  raifes  it  up  ; 
and  the  coccYG.ffius  is  but  a  part  of  it.  The  detrusor 
URiNiE  is  the  mufcular  coat  of  the  bladder,  and  the: 
SPHINCTER  VESICA  is  not  eafily  diftinguiflhed  from 
the  detrufor  urinas,  being  but  the  fibres  of  it,  only 
thicker  and  ftronger  at  the  lower  and  narrower  part  of 
the  bladder. 

The  penis  is  compofed  of  two  crura,  or  cavernous 
bodies,  which  arife  from  the  branch  of  each  os  ifchium, 
which  foon  meet  to  form  the  body  of  the  penis  ;  and  of 
the  corpus  cavernofum  urethrae,  which .  furrounds  the 
urethra,  is  attached  to  no  bone,  but  begins  juft  before 
the  circle  of  the  anus,  by  a  bulging,  which  is  called  the 
bulb  of  the  urethra ;  and  the  ereftor  penis  lies  along  the 
crura,  to  draw  them  back  to  the  pubes  j  and  the  acce- 
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ierator  furrounds  all  the  bulb,  and  acts  in  expelling  the 
femen,  or  the  laft  drops  of  urine. 

CL.  The  ERECTOR  penis  is  a  delicate  and  flender 
mufcle,  about  two  inches  in  length.  It  lies  along  the 
fece  of  the  crus  penis  of  each  fide.  And  M^hen  the 
crura  penis  are  inflated,  the  ereftors  are  feen  of  their 
proper  length  and  form.  The  ereftor  of  each  fide  rifes 
by  a  flender  tendon  from  the  tuberofity  of  the  os 
ifchium.  It  goes  flefliy,  thin,  and  flat,  over  the  crus 
penis,  like  a  thin  covering.  It  ends  in  a  delicate  and 
flat  tendon,  upon  the  crus  penis,  about  two  inches  up  ; 
and  the  tendon  is  fo  thin  and  delicate,  that  it  is  hardly 
to  be  diftinguilhed  from  the  membrane  of  the  cavernous 
body. 

The  erectors  lying  thus  on  the  fides  of  the  penis,  have 
been  called  colate  rales  penis,  or  isghio-cavernosi, 
from  their  origin  in  the  ifchium,  and  their  infertion  into 
the  cavernous  bodies. 

CLI.  The  transversalis  perin^i  is  often  named 
tranfverfalis  penis  ;  but  its  origin  being  in  the  tuberofity 
of  the  os  ifchium,  by  a  delicate  tendon,  and  its  infer¬ 
tion  into  the  very  backmoft  point  of  the  bulb  of  the  ure¬ 
thra,  where  it  touches  the  anus,  its  courfe  is  diredly 
acrofs  the  perinseum,  and  its  relation  to  the  perinseum 
and  anus  is  very  direfl;  and  evident,  while  its  relation 
to  the  penis  is  rather  doubtful.  Often  there  is  a  fecond 
mufcle  of  the  fame  origin  and  infertion,  running  like  this, 
acrofs  the  perinseum,  named  transversalis  pe- 

RIN^I  A.LTER. 

This  tranfverfe  mufcle  may,  by  bracing  up  the  bulb  ' 
to  the  arch  of  the  pubis,  have  fome  effed  in  flopping 
the  vein  on  the  back  of  the  penis,  and  fo  producing 
erection ;  but  its  chief  ufe  muft;  be  in  preventing  the 
anus  from  being  too  much  protruded  in  difcharging 
the  faeces,  and  in  retracting  it  when  it  is  already  pro¬ 
truded. 

CLII.  The  ACCELERATOR  mufcle  is  not  a  fingle 
mufcle,  as  it  is  often  defcribed.  It  is  manifeflcly  a  pair 
of  mufcles  furrounding  the  whole  of  the  bulb  of  the 
urethra.  For  there  is  along  the  lower  face  of  the 
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bulb,  a  white  and  tendinous  line,  correfponding  with 
the  outward  line  or  feam  of  the  perinseum.  This  line 
diftinguiflies  the  bellies  of  the  two  mufcles  :  the  fibres  of 
each  fide  furround  their  proper  half  of  the  bulb  with 
circular  fibres,  winding  pbliquely  round  the  bulb  ;  and 
each  mufcle  ends  in  its  feparate  tendon,  which  is  deli¬ 
cate  and  fmall,  and  which,  leaving  the  bulb  of  the  ure¬ 
thra,  turns  off  obliquely  to  the  fide,  fo  that  the  tendon 
of  each  fide  goes  out  flat  and  thin- upon  the  crus  penis  of 
its  own  fide,  a  little  higher  than*  the  infertion  of  the 
ereQ;or  penis ;  and  thus  it  embraces  the  bulb  itfelf,' 
with  its  two  crura.  We  know  and  feel  its  convulfive, 
involuntary  action  in  throwing  out  the  feed  ;  and  we  are 
confcious  that  we  ufe  it  as  a  voluntary  mufcle  in  empty¬ 
ing  the  urethra  of  the  lafl;  drops  of  urine. 

CLIII.  The  SPHINCTER  ani  mufcle  is  a  broad  cir¬ 
cular  band  of  fibres,  which  furrounds  the  anus.  It  arife's 
from  the  point  of  the  os  coccygis  behind.  It  fends  a  neat 
fmall  flip  forwards,  by  which  it  is  attached  to  the  back 
part  of  the  accelerator  mufcle.  It  is  of  a  regular  oval 
form,  and  is,  for  a  very  obvious  reafon,  ftronger  in  mail 
than  in  animals.  Some  choofe  to  enumerate  two  fphinder 
mufcles,  of  which  this  is  the  external,  or  cutaneous  ; 
and  what  they  defcribe  as  the  internal  one,  is  merely 
the  circular  fibres,  or  mufcular  coat  of  the  inteftine, 
ftrengthened  a  little  towards  the  anus,  but  not  a  diftinft 
mufcle.  Its  effeft  is  to  fhut  the  anus. 

CLIV.  The  LEVATOR  ani  mufcle  is  defcribed  as  a 
pair  of  mufcles,  one  from  each  fide :  but  it  is  properly 
one  broad  and  thin  mufcle,  which  arifes  from  the  inter¬ 
nal  furface  of  all  the  fore  part  of  the  pelvis,  and,  from  its 
breadth,  it  has  been  named  musculus  ani  latus. 
It  continues  its  origin  from  the  internal  furface  of  the 
pubes,  all  the  way  round  to  the  facrum.  It  grows  gra¬ 
dually  fmaller,  as  it  goes  downward  to  furround  the 
anus.  So  it  is  inferted  into  the  circle  of  the  anus,  into 
the  point  of  the  os  coccygis,  and  is  mixed  with  the 
fphindler  ani  mufcle.  The  whole  pelvis  is  lined  with 
it  like  a  funnel,  or  inverted  cone,  the  wider  part  repre- 
fenting  its  origin  from  the  pelvis,  the  narrower  part  its 
4  infertion 
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infeition  into  the  anus.  The  whole  bladder  is  fur- 
rounded,  and  covered  by  this  mufcle;  the  urethra  pafles 
through  a  fplit  in  its  fibres,  and  no  operation  of  litho¬ 
tomy  can  reach  the  bladder  from  below,  without  cutting 
through  this  mufcle.  It  raifes  the  anus,  and  at  the  fame 
time  dilates  it,  opening  the  anus  for  the  paffage  of  the 
fasces,  and  fupporting  it,  fo  as  to  prevent  its  being  pro¬ 
truded.  Thus,  it  is  not  for  (hutting  the  anus,  as  fome 
have  fuppofed,  iDut  is  the  direct  antagonift  of  the  fphinfter 
ani  mufcle.  By  enclofing  the  bladder,  the  levator  ani 
a£ts  upon  it  alfo  ;  for  the  neck  of  the  bladder  palling 
through  a  flit  in  its  fibres,  while  the  levator  ani  is  ading, 
this  flit  is  drawn,  as  it  were,  round  the  neck  of  the 
bladder,  and  fo  the  urine  is  for  the  time  prevented  from 
flowing.  It  is  as  a  fphindter  to  the  bladder,  which  pre¬ 
vents  our  palling  the  urine  and  faeces  at  the  fame 
moment.  By  furrounding  the  lower  part  of  the  bladder, 
and  enclofing  the  proftate  gland,  and  the  veficulae  femi- 
nales,  which  lie  upon  the  back  of  the  bladder,  this  muf¬ 
cle  affefts  thefe  parts  alfo,  and  is  perhaps  the  only  mufcle 
which  may  be  fuppofed  to  empty  the  veficulae,  or  to 
Gomprefs  the  gland,  pulling  upwards  at  the  fame  time, 
fo  as  to  prefs  the  back  of  the  penis  againft  the  pubes,  to 
maintain  the  eredlion,  and  to  afiift  the  accelerator  muf- 
cles.  By  enclofing  the  bladder,  veficulae,  proftate  and 
anus,  this  mufcle  produces  that  fympathy  among  the 
parts,  which  is  often  very  diftrefling,  as  in  gonorrhoea,  the 
ftone  in  the  bladder,  conftipation,  piles,  and  other  dif- 
eafes  of  thefe  parts ;  for  piles,  conftipation,  or  any 
caufe  which  may  excite  the  action  of  the  levator  mufcles, 
will  caufe  eredhions,  a  defire  to  pafs  the  urine,  and  an 
obftrudtion  in  the  difcharge  of  it. 

CLV.  The  MuscuEus  coccyg^us  is  a  thin,  flat 
mufcle,  which  arifes  by  a  narrow  point,  from  the  infide 
of  the  pelvis,  at  the  fpine  of  the  os  ifchium  5  is  implanted, 
expanded  and  flefliy,  into  the  whole  length  of  the  os 
coccygis  ;  can  be  ufeful  only,  by  pulling  up  the  point 
of  the  os  coccygis,  which  is  juft  equivalent  to  raifing  the 
circle  of  the  anus  j  fo  that  from  every  circumftance  of  its 
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form  and  ufe,  it  might  be  fairly  enough  defcribed,  aa 
being  merely  the  back  part  of  the  levator  ani  mufcle. 

The  perinaeum,  where  the  bulb  begins,  is  the  point 
into  which  all  the  mufcles  are  united ;  for  the  accele¬ 
rator  mufcle,  and  the  fphinOier  ani  mufcle,  touch  at  the 
beginning  or  point  of  the  bulb  ;  and  a  fmall  pointed  flip 
of  the  fphinfter  ani,  going  upon  the  bulb,  conneds 
them  firmly  together.  The  tranfverfales  perinaei  come 
acrofs  the  perinmum  from  either  fide  j  and  the  levator 
ani  mufcle,  comes  down  to  meet  the  fphinder,  fo  that 
the  fphindter  ani,  the  levator  ani,  the  tranfverfalis 
perinaei,  and  the  accelerator  urinae  mufcles,  all  meet  in 
one  point,  viz.  the  back  of  the  bulb.  They  fecure  the 
perinaeum,  and  fupport  the  heavy  vifcera  of  the  abdo¬ 
men  ;  if  they  be  unfldlfully  cut  in  performing  lithotomy, 
it  will  be  difficult  to  extrad:  the  ftone.  In  that  opera¬ 
tion,  the  incifion  pafTes  by  the  fide  of  the  anus,  and  on 
the  infide  of  the  tuber  ifchii  ;  and  our  knife  accordingly 
cuts  clean  acrofs  the  tranfverfe  mufcles,  which  ftand  as  a 
bar  acrofs  the  perineum ;  it  paffes  by  the  fide  of  the 
€red:or  mufcle,  need  not  touch  it,  or  touches  it  flightly, 
and  by  a  fort  of  chance  :  it  mufl  not  touch  the  accele¬ 
rator  mufcle  5  for  whoever  fays  he  cuts  the  accelerator, 
cuts  too  low,  and  performs  his  operation  ill.  After  the 
firft  incifion  we  get  deep  into  the  pelvis,  and  cut  the 
levator  ani.  The  furgeon  does  not  obferve  thefe  muf¬ 
cles,  on  account  of  any  danger  which  may  attend 
wounds  of  them,  but  takes  them  as  marks  for  the  true 
place  of  his  incifion  ;  and  a  good  operator  will  be  careful 
to  have  them  fairly  cut,  that  they  may  be  no  hindrance 
to  the  extradion  of  the  ftone 

*  The  detrufor  urinae.  Is  but  the  mufcular  coat  of  the  bladder ; 
the  fphinder  yificas,  or  mufcle  of  the  proftates,  is  but  a  denfer  faf- 
ciculus  of  this  common  coat  of  the  bladder.  I  Ihould  no  more 
think  of  cieferibing  them  here,  than  of  defcribing  the  coats  of  the 
inteftines  or  ftomach.  Thefe  mufcles  of  internal  parts,  with  the 
mufcles  of  the  internal  ear,  &c.,  I  referve  for  thofe  books  which 
deferibe  the  organs  and  vifcera. 


GHAP. 
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CHAP.  VIII. 

MUSCLES  OF  THE  THIGH,  LEG,  AND  FOOT. 

MUSCLES  MOVING  THE  THIGH-BONE. 

The  mufcles  belonging  to  the  thigh-bone,  arife  all 
from  the  pelvis  or  trunk.  The  psoas  magnus 
and  iLiACUs  internus,'  come  from  within  the  pelvis, 
at  its  fore  part,  and* paffing  under  the  femoral  ligament, 
go  down  to  be  implanted  into  the  trochanter  minor ;  and 
by  this  obliquity  of  their  infertion,  they  turn  the  toes  out¬ 
wards,  and  bend  the  thigh.  Other  mufcles  come  from 
the  lower  and  fore  part  of  the  pelvis,  as  the  pectjnalis, 
TRICEPS,  and  obturator  externus,  which  arife  from 
the  arch  of  the  os  pubis,  and  go  down  to  be  implanted  into 
the  linea  afpera,  and  leffer  trochanter  ;  and,  they  pulling 
the  thigh  towards  the  body,  are  called  the  adductors. 
Others  arife  from  the  facrum,  and  back  part  of  the 
pelvis,  as  the  glut.®i,  which,  coming  diredtly  for¬ 
wards  to  be  implanted  into  the  greater  trochanter,  pull 
back  the  thigh ;  and  a  fourth  fet  coming  alfo  from 
the  internal  furface  of  the  pelvis,  viz.  The  obturator 
internus,  and  the  pyramidalis,  come  out  through 
the  back  opening,  turn  round  the  pelvis,  as  round 
a  pulley,  and  roll  the,  thigh,  and  draw  it  back.  This 
completes  the  catalogue  of  thofe  mufcles  which  move 
the  thigh. 

I.  The  psoas, MAGNUS,  ILIACUS. internus,  pecti- 
neus,  triceps,  obturator  externus,  which,  com¬ 
ing  from  before,  are  inferted  into  the  lelTer  trochanter, 
and  bend  the  thigh. 

2.  The  GLUTEI,  GEMINI,  PYRIFORMIS,  OBTURATOR 
INTERNUS,  and  quadratus,  which  come  from  behind, 
are  implanted  into  the  great  trochanter,  and  extend  the 
thigh;  and  it  hardly  need  be  remembered,  that  as, 
when  the  arms  being  fixed,  their  mufcles  raife  the  weight 
VOL.  I,  u  of 
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of  the  body,  as  in  climbing,  or  in  turning  over  a  bar, 
by  grafping  with  the  hands ;  fo  the  mufcles  of  the  thigh, 
move  that  thigh  only  which  is  loofe,'  and  free  from  the 
weight  of  the  body,  while  the  mufcles  of  the  other 
thigh,  which  is  fixed  by  the  weight  of  the  body,  move  not 
the  thigh,  but  the  trunk  upon  the  thigh  ;  fo  that  our 
walking  is  performed  not  fo  much  by  the  mufcles  of  the 
thigh  moving  the  limb,  as  by  their  moving  the  pelvis, 

1.  e.  rolling  the  trunk  upon  the  limb. 

MUSCLES  MOVING  THE  THIGH. 

I.  THE  THIGH  IS  MOVED  BACKWARDS  AND  OUT¬ 
WARDS, 

By  the  glutzus  maximus,  1  which  is  im-  Tlinea  afpera, 

-  -  medius,  ^planted  into <  trochanter  major, 

minimus,  j  the  (.top  of  trochanter. 

2.  THE  THIGH  IS  MOVED  BACKWARDS,  AND  ROLLED 

UPON  ITS  AXIS, 

By  the  pyriformis, 

.  (implant- 

obturator  externus,  >  ■>  .  . 

/  ed  into 

- internus,  I  •, 

quadratus,  J 

3.  THE  THIGH  IS  MOVED  FORWARDS  AND  INWARDS, 

By  the  pfoas  magnus,  I  which  are  f  minor, 

illacus  internus,  I  *: - - - 

peamalis,  _  f  ^  )  Imea  afpera. 

triceps,  J  I - 

Fascialis.  I  begin  with  this  mufcle,  as  it  is  neceflary 
in  the  diffedion.  The  thigh  is  enclofed  in  a  very  flrong ; 
fheath,  which,  like  that  of  the  arm,  fends  down  among 
the  mufcles  ftrong  tendinous  fepta  or  partitions ;  and 
the  mufcles  are  enclofed  in  thefe  fepta,  and  the  great 
mufcles  of  the  leg  are  fupported  by  it,  in  their  ftrong 
and  continual  aftions.  The  tendinous  fafcia  of  the  thigh 
arifes  chiefly  from  the  fpineof  the  ilium,  partly  (over  the 
groin)  from  the  external  oblique  mufcle  of  the  abdomen. 
Every  fafcia  has  fomething  added  by  each  mufcle,  and 

takes 


root  of  the  trochanter, 


betwixt  the  trochanters. 
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takes  a  new  increafe,  and  adhefion  at  each  bone  which  it 
pafles.  It  is  always-ftrengthened  by  adhefions  to  joints, 
and  comes  down  from  them  thicker  upon  the  mufcles 
below ;  and  fo  this  fafcia  of  the  thigh,  which  arifes 
chiefly  from  thefpine  of  the  ilium,  defcends,  covering  all 
the  mufcles  of  the  thigh  :  it  fends  partitions  down  to  the 
linea  afpera  and  trochanters  ;  it  has  a  new  adhefion, 
and  a  new  fource  of  tendinous  fibres  at  the  knee  ;  it  ad¬ 
heres  moft  remarkably  at  the  inner  fide  of  the  tibia, 
and  then  defcends  to  the, calf ;  it  covers  all  the  leg,  and 
is  again  reinforced  at  the  ancle  :  and  this  I  believe  to 
be  a  ’jufter  hiftory  than  the  common  idea  of  making  it 
an  expanfion  of  the  fmall  tendon  of  the  fmall  mufcle, 
which  I  am  now  to  defcribe ;  for  the  fafcia  is  too 
elTential  to  the  ffrength  of  the  leg,  and  would  be  found 
there,  though  this  mufcle  were  away,  as  is  the  cafe  with 
the  palmar  expanfion. 

This  fafcia  rightly  confifts  of  two  plates  ;  one  is  that 
which  comes  down  from  the  creft  of  the  ilium,  and  from 
the  fhufcles  of  the  belly;  the  other,  that  which  arifes 
purely  from  the  tendon  of  the  mufculus  falcialis,  and 
which  is  at  the  fame  time,  conneded  with  the  capfular 
ligament  of  the  femur,  and  with  the  trochanter ;  and  fo 
the  mufcle  lies  betwixt  the  two  plates  of  the  fafcia ;  and 
as  the  fafcia,  at  this  part,  takes  at  leaft  a  reinforcement 
from  the  capfular  ligament,  and  from  about  the  tro¬ 
chanter  major,  the  fafcialis  mufcle  may  be  faid  to  be 
inferted  into  the  trochanter. 

So  this  great  tendinous  fafcia  has  thefe  connedions  : 
the  creft  of  the  ilium  ;  the  ligament  of  Paupart,  at  the 
rim  of  the  belly  ;  the  creft  and  arch  of  the  os  pubis  ;  the 
tuber  ifchii,  and  fo  back  along  the  coccyx,  to  the 
ridge  and  procefles  of  the  facrum  ;  the  ligament  of  the 
joint,  the  great  trochanter  ;  and  the  linea  afpera,  all  the 
v/ay  down  to  the  knee,  where  its  laft  adhefion  is  very 
ftrong,  and  from  whence  it  comes  off  again,  much 
ftrengthened. 

It  is  thicker  on  the  outer  fide  and  back  part,  and 
very  thin  on  the  inner  fide  of  the  thigh ;  and  it  dives 
u  2  wdth 
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with  perpendicular  divifions  among  the  mufcles  of  the 
thigh. 

CLVI.  The  FASCiALis  muscle.  The  mufcle  is 
named  tenfor  vaginas  femoris.  It  arifes  from  the  upper 
fpinous  procefs  of  the  ilium,  i.  e.  from  the  fore  part,  or 
very  point  of  its  fpine,  by  a  tendon  of  about  an  inch  in 
length.  It  is  very  fmall  at  its  origin,  and  at  its  terrai- 
nation.  It  is  thick  and  flefliy  in  the  middle,  fwelling 
out ;  it  extends  downwards,  and  obliquely  backwards, 
almoft  to  the  middle  of  the  thigh,  and  there  it  termi¬ 
nates  obliquely,  betwixt  the  two  lamellae  of  the  mem¬ 
brane  to  which  it  belongs. 

Its  ufe  is  chiefly  as  an  abduflor,  and  to  make  the  fafcia 
tenfe,  to  prepare  the  mufcles  for  ftrong  adlion ;  and 
perhaps,  by  its  adhefions  about  the  trochanter,  it.  may 
have  ibme  little  effedt  in  rolling  the  thigh,  fo  as  to  turn 
the  toes  inwards,  and  oppofe  the  Gemini. 

CLVII.  Psoas  magnus.  —  This  and  the  following 
mufcle  come  from  within  the  body,  to  move  the  thigh 
forwards.  This  is  a  very  long  and  flefhy  mufcle,  of 
confiderable  flrength,  of  conftant  ufe,  pverpetually  em¬ 
ployed  in  moving  the  thigh  forward,  or  in  fupporting 
the  pelvis  upon  the  thigh-bone,  fo  as  to  preferve  the 
equilibrium  of  the  body. 

It  is  named  from  psoa,  lumbus  ;  is  a  large  round 
mufcle,  very  ftrong,  of  great  length,  filling  up  all  the 
fpace  upon  either  fide  of  the  fpine,  and  bounding  the 
pelvis  at  its  fide.  It  comes  from  under  the  ligamentura 
arcuatum  of  the  diaphragm  j  for  it  arifes  firft  by  its 
uppermoft  head  from  the  laft  vertebra  of  the  back,  then 
fucceflively  from  each  of  the  vertebrae  of  the  loins.  It 
flicks  clofe  to  the  lumbar  vertebras;  for  it  arifes  not 
only  from  the  tranfverfe  procefles,  but  from  the  fides  of 
the  bodies.  Thefe  heads  do  not  appear,  for  they  are 
covered  by  the  body  of  the  mufcle,  which  goes  down 
thick  and  round,  till  it  reaches  the  facro  iliac  fymphyfis, 
and  then  being  united  to  the  internal  iliac  mufcle,  they 
defcend  through  Paupart’s  ligament. 

CL VIII.  The  PSOAS  parvus  does  not,  like  this, 

belong 
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belong  to  the  thigh,  but  is  a  mufcle  of  the  loins,  which 
arifes  along  with  this  one  from  the  laft  vertebra  of  the 
l3ack,  and  the  firft  of  the  loins.  It  is  a  fmall  and  deli¬ 
cate  mufcle,  ends  in  a  flender  tendon,  which  goes  down 
by  the  inner  lide  of  the  great  pfoas,  but  does  not  go 
out  of  the  pelvis  along  with  it :  it  flops  fliort,  and  is 
implanted  into  the  brim  of  the  pelvis,  into  the  os  ilium, 
near  the  place  of  the  acetabulum :  it  bends  the  fpine 
upon  the  pelvis.  This  mufcle  is  more  regular  in  the 
monkey :  in  the  dog  it  is  feldom  wanting.  It  is  faid 
to  be  more  frequently  found  in  women  than  in  men ; 
in  both,  it  often  is  not  to  be  found  :  but  fometimes, 
in  ftrong  and  big  men,  three  pfoas  mufcles  have  been 
found. 

CLIX.  The  ILIACUS  internus  is  a  thick,  very 
flefhy,  and  fan-like  mufcle,  which  occupies  the  whole  con¬ 
cavity  of  the  os  ilium. 

Its  origin  is  from  the  internal  lip  of  the  crifla  ilii : 
it  adheres  to  all  the  concave  furface  of  that  bone,  down 
to  the  brim  of  the  pelvis ;  to  the  fore  part  of  the  bone 
under  thefpinousprocefs;  and  to  a  part  alfo  of  thecapfular 
ligament  of  the  joint :  all  its  radiated  fibres  are  gathered 
together  into  a  tendon  at  the  ligament  of  Paupart. 
This  tendon  is  longer  on  the  lower  than  on  the  upper 
furface:  for  below,  it  Aides  on  the  pubis  as  upon  a 
pulley,  and  continues  tendinous  that  it  may  bear  the  fric¬ 
tion  ;  but  above  it  is  unconnedled,  or  it  is  conne(9:ed 
only  by  loofe  cellular  fubflance  ;  and  there  it  is  quite 
flefhy.  Juft  under-  the  ligament,  the  two  tendons  are 
joined,  whence  they  bend  obliquely  round,  to  be  im¬ 
planted  into  the  lefler  trochanter. 

The  pfoas  magnus  and  iliacus  internus  are  two  very 
powerful  mufcles.  Their  chief  ufe  is  to  bend  the  thigh, 
and  more  peculiarly  of  the  lumbar  one  to  fupport  the 
body.  The  great  blood  veffels  come  down  along  with 
thefe  two  mufcles  :  the  mufcles  and  veffels  are  both 
furrounded  with  loofe  cellular  fubflance  ;  matter  often 
forming  behind  the  abdomen,  round  the  pfoas  mufcle, 
is  named  the  pfoas  abfcefs,  and  penetrating  under  Fau- 
V  3  part’s 
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part’s  ligament,  burfts  in  the  thigh  at  laft,  and  is  com¬ 
monly  fatal. 

CLX.  The  PECTiNEUs  or  pectinalis,  fo  named 
from  its  arifmg  at  the  pe£len  or  os  pubis ;  is  a  broad  flat 
fquare  mufcle :  it  lies  alongside  of  the  laft  defcribed 
mufdes,  and  is  inferted  with  their  common  tendon. 

It  arifes  flat  and  flefiiy  from  that  line  of  the  os  pubis  which 
forms  the  brim  of  the  pelvis,  and  is  implanted  into  the 
iinea  afpera  by  a  tendon  flat  and  long,  pretty  nearly  of 
the  fame  extent  and  ftiape  with  its  origin. 

This  mufcle  lies  immediately  under  the  Ikin  and 
fafcia  lata  ;  and  by  its  bending  round  under  the  thigh¬ 
bone,  it  has  three  actions  ;  to  clofe  the  knees  together ; 
to  pull  the  thigh  forward  j  to  perform  rotation,  turn¬ 
ing  out  the  toe ;  and,  in  certain  pofltions  of  the  limb, 
it  will  piill  the  thigh  back,  affifting  the  extenfor 
mufcles. 

CLXI.  The  TRICEPS  femoris  is  a  broad  flat  mufcle, 
with  three  heads,  arifmg  from  the  os  pubis,  and  inferted 
into  the  whole  length  of  the  linea  afpera  down  to  the 
condyle,  and  fe'rving  for  prefling  the  knees  together,  or 
bringing  the  thigh  forwards. 

The  triceps  confifts  of  three  heads,  which  lie  in  dif¬ 
ferent  layers,  one  above  the  other ;  and  have  fo  little 
conneclipn  among  themfelves,  that  they  have  been  more 
commonly,  and  I  think  properly,  defcribed  as  three 
mufcles.  Thefe  three  parts  of  the  mufcle  are  indeed  for 
one  common  ufe ;  but  they  are  of  very  different  forms  j 
for  they  do  not  even  lie  on  the  fame  plane :  one  is  long, 
another  fhorter  by  one  half,  a  third  longer  than  both 
the  other  two  ;  fo  that  they  have  been  commonly  de¬ 
fcribed  under  the  names  of  adductor  primus  or 

I.ONGUS  ;  ADDUCTOR  SECUNDUS  Or  BREVIS  J  ADDUC¬ 
TOR  TERTiUS  Or  MAGNUS. 

I.  The  ADDUCTOR  LoNGUs  is  the  uppermoft  layer; 
its  border  (for  it,  like  the  peftinalis,  is  a  flat  mufcle) 
ranges  with  the  border  of  the  peftinalis.  It  arifes  from 
the  upper  and  fore  part  of  the  pubis  by  a  fhort  roundifli 
tendon,  very  ftrong  :  it  dwells  into  a  thick  flefhy  belly> 

not 
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not  round,  but 'flattened  ;  the  belly  grows  flatter  as  it 
goes  down  towards  the  thigh-bone  ;  it  ends  in  a  flat  and 
fliort  tendon,  which  is  inferted  into  the  linea  afpera  in 
all  its  middle  part,  viz.  about  four  inches.  Thus,  the 
mufcle  is  of  a  triangular  form,  with  its  bafe  in  the  linea 
afpera,  and  its  apex  on  the  os  pubis.  Its  head  or  origin 
lies  betwixt  the  pedinalis  and  the  gracilis :  its  upper  edge 
ranges  with  the  peftinalis  ;  its  lower  edge  lies  upon  the 
triceps  magnus.  It  is  called  longus,  becaufe  it  is  longer 
than  the  next  mufcle. 

2.  The  ADDUCTOR  BREVIS  lies  under  the  adduQior 
longus,  and  is  of  another  layer  of  mufcles  ;  for  as  the 
firll  layer  confifts  of  the  peftinalis,  triceps  longus,  and 
gracilis,  this  layer  confifts  of  the  obturator  extemus, 
triceps  brevis,  and  triceps  magnus.  The  triceps  brevis 
is  exceedingly  like  the  former,  in  riling  near  the  fym- 
phyfls  pubis,  by  a  thick  and  flattened  tendon,  fwelling 
like  it  into  a  ftrong  flefliy  belly ;  like  it,  it  grows  flat, 
and  is  -inferted  by  a  ftiort  fiat  tendon  into  the  inner  tro¬ 
chanter  and  linea  afpera.  But  it  differs  in  thefe  points  : 
that  it  is  lefs  oblique,  for  this  inufcle  being  fhorter,  goes 
more  direftly  acrofs  betwixt  the  pelvis  and  the  thigh  : 
that  it  is  placed  higher  than  the  laft,  fo  that  whereas  the 
layers  are  inferted  into  the  middle  of  the  thigh-bone, 
this  one  is  inferted  into  the  leffer  trochanter,  and  only 
the  upper  part  of  the  linea  afpera  ;  and  the  triceps  lon¬ 
gus  is  a  fuperficial  mufcle,  while  this  is  hidden  under  it, 
and  behind  it.  The  longus  takes  its  rife  from  the  very 
creft  of  the  os  pubis  ;  this  takes  its  origin  from  the  fore¬ 
part  of  the  os  pubis,  from  the  limb  juft  under  the  creft,  fo 
as  to  be  immediately  under  the  head  of  the  longus. 

3.  The  ADDUCTOR  MAGNUS,  the  third  head  of  the 
triceps,  is  a  very  long  and  flat  mufcle,  lying  behind  the 
other  heads.  It  arifes  by  a  fhort  tendon,  juft  under  the 
tendon  of  the  addufl;or  brevis  ;  it  continues  to  have  a 
flefliy  origin  all  down  to  the  ramus,  and  to  the  tuber 
ifchii,  (i.  e.)  from  the  flat  edge  of  the  thyroid  hole. 
From  this  broad  origin,  it  goes  to  be  implanted  into 
the  thigh-bone  the  whole  length  of  the  linea  afpera,  its 

u  4  fibres 
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fibres  having  various  degrees  of  obliquity,  according  to 
their  infertion,  for  the  uppermoft  fafciculi  go  alraoft;  di- 
redtly  acrofs,  to  be  inferted  flat  into  the  upper  part  of 
the  linea  afpera  ;  the  fucceeding  fafciculi  go  more  and 
more  obliquely  as  they  defcend,  the  lower  part  of  the 
mufcle  following  that  rough  line  which  leads  to  the  con. 
dyle,  and  the  laft  fibres  of  all  are  implanted,  by  a  ten¬ 
don  of  confiderable  length,  into  the  condyle  itfelf.  This 
addudtor  magnus  makes  as  it  were  a  flat  partition  betwixt 
the  fore  and  the  back  parts  of  the  thigh ;  and  it  is  about 
three  inches  above  the  condyle  that  the  great  artery 
paflfes  betwixt  this  tendon  and  the  bone  perforating  the 
triceps,  to  get  from  the  fore  to  the  back  part  of  the 
thigh,  and  down  into  the  ham. 

The  ufe  of  all  thefe  mufcles  is  entirely  the  fame, 
making  allowance  for  their  various  degrees  of  oblique 
infertion  ;  and  they  -mufl;  be  very  powerful,  by  the 
great  diftance  of  their  origins  from  the  centre  or  that 
bone  which  they  move,  fo  that  while  other  mufcles  pull 
in  a  direction  very  oblique,  thefe  three  heads  of  the 
triceps  mufl;  pull  more  at  right  angles,  and  therefore  at 
a  more  favourable  direddon. 

CLXII.  The  OBTURATOR  EXTERNus  is  named  after 
the  obturator  ligament,  from  which  it  arifes.  The  li- 
gament  and  the  mufcles  fhutting  up  the  foramen  thy- 
roideum  are  named  obturators,  and  it  is  fometinies 
named  rotator  femoris  extrorsum,  from  its  turm 
ing  the  thigh  outwards.  It  arifes  from  the  ramus  of  the 
ifchium  and  os  pubis,  where  they  form  the  margins  -of 
the  thyroid  hole  ;  and  from  the  outer  furface  of  the  liga¬ 
ment,  which  it  occupies  entirely,  leaving  only  room 
for  the  obturator  veflels  and  nerves.  It  is  a  fhort  muf¬ 
cle  ;  its  origin  is  broad,  and  its  infertion  narrow,  fo  that 
it  is  of  a  conical  form  ;  for  the  flefli  of  its  mufcles  is 
gathered  very  foon  into  a  round  fliort  tendon,  which 
twifts  under  the  thigh-bone  betwixt  it  and  the  pelvis ; 
fo  that  it  is  in  a  manner  rolled  round  the  thigh-bone, 
being  inferted  into  the  root  of  the  great  trochanter.  It 
pulls  the  thigh  forwards,  but  is  more  peculiarly  a  ror 
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*tator  of  the  thigh.  This  mufcle  is  of  the  fecond  layer, 
and  the  fucceffion  of  all  the  mufcles  is  this  ;  the  upper 
layer  confifts  of  the  pfoas  and  iliacus,  where  they  come 
out  from  the  abdomen,  of  the  pedtinalis,  and  of  the 
long  head  of  the  triceps ;  the  fecond  layer  confifts 
of  the  fhort  head  of  the  triceps  5  and  the  third  layer 
confifts  of  the  obturator  externus  at  the  upper  part,  and 
the  triceps  magnus,  or  third  head  of  the  triceps,  all 
-  down  to  the  condyle. 

Glut  Ml. — There  are  three  glutmi  mufcles,  each 
under  the  other,  and  each  fmaller  than  the  mufcle 
which  covers  it.  The  first,  arifing  from  the  back. 
part  of  the  ilium,  the  back  of  the  facrum,  and  the  facro- 
iciatic  ligament,  forms  the  whole  hip,  and  defcends 
iCo  low  as  to  be  inferted  into  one-third  of  the  length 
pf  the  linea  afpera,  and  into  the  root  of  the  great  tro¬ 
chanter. 

The  SECOND  arifes  from  all  that  portion  of  the  ilium,, 
which  is  before  this  one,  and  from  the  back  of  the  bone, 
and  goes  down  to  be  inferted  into  the  very  top  of  the 
great  trochanter. 

The  THIRD  arifes  from  the  back  of  the  bone  below 
the  laft ;  and  it  is  inferted  into  the  root  betwixt  the 
apex  of  the  great  trochanter  and  the  neck  of  the: 
bone. 

CLXIII.  The  GLUT.ffius  maximus  arifes  from  the 
back  of  the  ilium  one  half  its  length  ;  from  the  joining 
pf  the  ilium  and  facrum  ;  from  aTl  the  fpines  and  irre¬ 
gularities  of  the  facrum ;  and  from  the  facro-fciatic 
ligament.  Its  thick  flefhy  fafciculse  come  in  a  winding 
and  oblique  direction,  down  to  the  thigh-bone ;  and, 
being  gathered  into  a  flat  and  pretty  broad  tendon,  it  is 
inferted  into  the  root  of  the  trochanter  major,  and  down 
three  inches  of  the  linea  afpera.  This  is  one  of  the 
largeft  and  moft  flefliy  mufcles  of  the  body covers  all 
the  other  mufcles  of  the  hip  ;  forms  the  contour  of 
the  hip  ;  pulls  the  thigh  backwards,  or  the  body  for- 
waids  upon  the  thigh,  when  the  thigh  is  fixed  ;  and 
being  a  wide-fpreading  mufcle,  which,  in  a  manner, 

furrounds 
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furrounds  its  jpint,  its  different  portions  aft  with  di£.* 
ferent  effefts  j  not  only  according  to  their  natural  direc. 
tion,  but  according  to  the  accidental  pofitions  of  the 
pelvis  with  regard  to  the  thigh-bone. 

CXLIV.  The  glut-eus  mediusoe  minor,  is  fmaller 
than  the  former,  but  like  it.  It  arifes  from  all  the  out- 
fide  of  the  ilium  not  occupied  by  the  glutgeus  major. 
It,  like  the  other,  is  a  fan-formed  mufcle ;  for  its  fibres' 
converge  from  its  broad  origin  in  all  the  back  of  the 
ilium,  to  form  a  fhort  flat  tendon  which  is  inferted  into 
the  back,  or  into  the  very  top  of  the  great  trochanter. 
It  lies  in  part  under  the  glutsus  maximus ;  but  its  chief 
part  lies  before  the  glutseus  maximus ;  and  as  certain 
portions  of  the  mufcle  afe  before  the  thigh-bone,  there 
are  pofitions  of  the  pelvis  and  thigh-bone  in  which  it  will 
pull  the  thigh  forwards,  although  its  proper  office  is  to 
affifl  the  glutbus  magnus  in  pulling  the  thigh  back¬ 
wards,  and  moving  it  outwards  from  the  body. 

CLXV.  The  OLUT^asus  minimus  is  a  fmall  radiated 
mufcle,  which  lies  deep,  and  quite  under  the  former. 
It  has,  compared  with  the  former,  a  very  narrow  origin ; . 
for  it  arifes  chiefly  from  the  lowefl:  part  of  the  back  of ' 
the  ilium,  viz.  that  part  which  forms  the  focket  for  the 
thigh-bone,  and  a  little  higher  up,  and  from  the  border 
of  the  fciatic  notch.  It  forms  a  fhort,  flat,  and  ftrong 
tendon,  which  is  fixed  under  the  root  of  the  trochanter 
major,  betwixt  the  trochanter  and  the  neck  of  the  bone : 
fo  that  thefe  mufcles  are  inferted  in  this  fucceflion ;  firfl:, 
the  great  glutseus,  below  the  root  of  the  trochanter, 
and  into  the  linea  afpera  ;  the  middle  glutseus  into  the 
back  and  top  of  the  trochanter  ;  and  the  fmallefi;  of  the 
glutsei  is  implanted  into  the  roughnefs  under  the  root  of 
the  trochanter. 

Gemini.  —  The  gemini  are  two  mufcles,  or  rather 
one  biceps  mufcle ;  but  the  heads  are  fo  diftinft,  that 
they  are  reckoned  two,  and  fo  much  alike,  that  they  are 
named  gemini. 

CLXVI.  The  uppermoft,  the  larger,  and  ftronger  muf¬ 
cle  arifes  from  the  fpinous  procefs  of  the  os  ifchium. 

CLXVII.  The 
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CLXVII.  The  fecond  or  fmaller  head  arifes  in  like 
manner  from  the  tuber  ifchii,  upon  its  ball  or  outer  end. 
They  are  flefhy  in  their  whole  length.  They  meet,  and 
unite  their  tendons  at  the  great  trochanter.  They  are 
inferted  firmly  along  with  the  following  tendon,  at  the 
root  of  that  procefs. 

-  CLXVIII.  The  pyriformis,  or  pyramidalis,  comes 
from  the  hollow  of  the  facrum,  runs  in  the  fame 
line  with  the  lelfer  glutmus,  and  is  inferted  with  the 
two  laft-named  mufcles  in  the  root  of  the  great  tro¬ 
chanter. 

Its  origin  is  from  the  hollow  of  the  facrum,  rifing 
from  the  vertebrae  of  that  bone,  by  three  or  four  fsnail 
flefhy  digits  ;  and  from  the  facro-fciatic  notch,  it  runs 
betwixt  the  glutaeus  minor  and  the  gemini,  and  its  round 
tendon  is  inferted  betwixt  them,  Ibmewhat  connefted 
with  each. 

The  pyriformis,  gemini,  obturator  internus,  and  qua- 
dratus,  form  what  fome  anatomifts  have  called  musguli 
QUADRiGEMiNi  *,  and  they  are  fo  much  alike  in  infertion 
and  ufe,  that  it  would  be  wafte  of  time  to  repeat  what 
has  been  faid  of  the  gemini  and  obturator. 

This  mufcle,  the  pyriformis,  like  the  others,  rolls  the 
thigh  outwards.  Its  name  is  from  its  fhape. 

CLXIX.  The  obturator  internus,  once  named 
MARSupiALis,  or  BURSALis,  arifes  from  all  the  in¬ 
ternal  furface  of  the  obturator  ligament,  and  from  all 
the  edges  of  the  thyroid  hole,  from  the  ilium,  ifchium, 
and  pubis.  Its  origin  is  therefore  circular  and  flefhy.  It 
runs  along  the  infide  of  the  os  ifchium,  turns  round 
that  bone  betwixt  the  fpinous  procefs  and  the  tuber. 
The  hollow  there  is  guarded  with  cartilage,  and  this 
tendon  runs  in  the  hollow,  like  a  pulley  round  a  rope  5 
'  paffing  this,  it  runs  betwixt  the  mo.  legs  of  the  gemini, 
and  its  tendon  is  united  to  theirs  ;  and  the  three  appear¬ 
ing  aimoft  like  one  tendon,  are  inferted  together  into 
the  root  of  the  trochanter  major.  Thefe,  then,  might 
with  fome  propriety  be  named  one  mufcle  ;  all  the  three, 
viz.  the  two  gemini  mufcles,  and  the  obturator  mufcle 
pafling  betw-een  them,  were  once  accounted  as  one 
5  mufcle. 
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mufcle,  and  then  it  feemed  to  be  a  mufcle  with  two 
bellies,  and  an  intermediate  tendon  ;  and  this  inter¬ 
mediate  tendon,  with  two  flefhy  ends,  give  it  the  ap¬ 
pearance  of  a  purfe,  thence  named  marsupialis,  or 
BURSALIS. 

CLXX.  The  quadratus  femoris,  is  a  thin  flat 
mufcle,  paffing  in  a  tranfverfe  direction  betwixt  the 
tuber  ifchii  and  the  thigh-bone. 

It  arifes  from  the  lower  and  flattened  furface  of  the 
TUBER  iscHii  by  a  fhort  tendinous  beginning.  It  goes 
a  little  obliquely  upwards  and  outwards,  and  is  inferted 
into  the  back  of  the  great  trochanter,  in  that  roughnefs 
which  is  found  juft  were  the  trochanter  is  joined  to  the 
bone,  and  goes  obliquely  betwixt  the  trochanter  major 
and  the  trochanter  minor. 

It  rolls  the  thigh-bone,  fo  as  to  turn  the  toe  outwards, 
and  pulls  it  alraoft  diredly  backwards. 

The  motions  of  the  thigh  muft  be  performed  by 
many  very  ftrong  mufcles,  as  it  moves  under  the 
weight  of  the  whole  body  ;  and  it  feems  to  be  curi- 
oufly  contrived,  that  the  mufcles  fit  for  mUving  the 
thigh  forward,  fhould,  in  certain  pofitions  of  the  thigh, 
move  it  backwards  ;  alfo  giving  an  increafe  of  ftrength 
to  that  motion  of  the  thigh  in  which  moft  ftrength  is 
required. 

There  are  but  two,  or  chiefly  two  points  for  infer? 
tion;  the  trochanter  major  and  trochanter  minor. 
Thefe  two  points  are  fo  oblique,  that  no  one  mufcle, 
nor  fet  of  mufcles,  performs  any  diredt  motions;  for 
they  all'twift  round  the  bone’s  axis,  to  get  at  their  iu- 
fertion.  The  glutsei,  the  pyriformis,  the  gemini,  the 
quadratus,  the  obturator  internus,  and  obturator  ex- 
ternus,  all  bend  round  the  axis  of  the  thigh-bone,  to 
reach  the  trochanter  major.  Thefe  now  may  be 
called  the  abdudtors  of  the  thigh,  to  pull  it  outwards  ; 
but  -we  fhouldt  conclude  from  this  diredlion,  that  they 
could  not  pull  the  thigh  backwards,  for  the  thigh-bone 
would  turn  on  its  axis  and  elude  their  adtion. 

The  pfoas  magnus,  the  iliacus  internus,  the  pedti- 
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calls,  and  the  triceps,  do  in  the  fame  manner,  go  round 
the  inner  fide  of  the  bone :  the  two  firft  to  be  implanted 
into  the  trochanter  minor,  the  two  latter  into  the  linea 
afpera,  juft  below  it.  Thefe  are  juftly  named  adductors 
of  the  thigh  :  their  chief  ufe  is  to  draw  the  thighs  to¬ 
gether,  and  this  is  their  combined  effect :  when  the 
addudlors  a£t  by  themfelves,  they  pull  the  thigh  for¬ 
wards,  moving  the  leg,  rolling  the  thigh-bone,  and 
turning  the  toe  out  in  a  graceful  ftep  ;  which  is  njoft  pe¬ 
culiarly  the  effect  of  the  pedtinalis  and  triceps.  But  when 
we  are  to  finilh  the  motion,  by  pulling  forward  the  body, 
which  is  the  fame  with  pulling  back  the  thigh,  it  is  not 
merely  the  antagonifts  of  thefe  mufcles,  as  the  glutsei, 
the  gemini,  &c.  which  muft  aft.  Were  the  glutei  ta 
aft  alone,  they  would  rather  turn  the  thigh  upon  its 
axis  outwards  than  pull  it  back ;  but  the  triceps,  &c.  aft 
again  in  conjunftion  with  the  glutsei,  &c.  and  by  the 
aftion  of  the  triceps,  the  inner  trochanter  is  fixed  :  the 
further  rolling  of  the  thigh  is  prevented  ;  the  full  effeft 
is  given  to  the  glutsei  mufcles.  When  the  gluts!  aft, 
they  pull  the.  thigh  direftly  backwards,  affifed  by  the 
triceps,  peftinalis,  and  others  ;  for  now  the  thigh-bone 
is  fo  far  advanced  before  the  body,  that  thofe  mufcles, 
as  the  triceps  which  v/ere  benders  of  the  thigh  in  its  firft 
pofition,  are  extenfors  when  it  ,is  advanced  a  ftep  before 
the  body ;  or,  perhaps,  it  will  be  more  explicit  to  fay, 
that  when  the  thigh  is  moved  one  ftep  before  the  body, 
the  iliacus  internus,  pfoas.magnus,  and  triceps  mufcles, 
agree  with  the  glutsei  mufcles  in  bringing  the  trunk  for¬ 
wards  to  follow  the  limb,  and  then  in  fixing  and  ftiffen- 
ing  the  trunk  upon  that  jimb,  till  the  other  thigh  is 
advanced  again  a  ftep  before  the  body. 

The  MUSCLES  of  the  leg,  are  the  moft  fimpleof  all  j 
for  the  knee  is  a  mere  hinge,  at  leaft,  it  is  fo  in  all  our 
ordinary  motions,  fo  that  there  is  no  aftion  to  be  per¬ 
formed,  but  thofe  of  mere  flexion  and  extenfion,  and 
there  are  only  two  clafles  of  mufcles  to  be  defcribed,  the 
-extenfors  and  the  flexors  of  the  leg. 

1.  The  EXTENSORS  of  the  leg.  The  only  mufcles 

which 
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which  extend  the  leg,  are  thofe  four,  which  may  be  very 
fairly  reckoned  a  quadriceps  extenfor  cruris.  Indeed 
the  French  anatomifts  arrange  them  fo.  Sabatier  calls 
them  the  triceps  femoris.  Thefe  mufcles,  which  all  con¬ 
verge  to  the  patella,  and  are  inferted  in  it,  are,  rectus 

FEMORIS, - CRUR^US,  or  FEMORiEUS, - VASTUS  EX- 

TERNU6, - VASTUS  INTERNUS. 

And  thefe  are- all  implanted  by  one  tendon;  becaufe 
the  joint  being  a  hinge,  bending  only  in  one  diredion, 
its  mufcles  could  have  given  but  one  motion,  however 
oblique  their  origin  and  courfe  had  been. 

a.  The  flexors  of  the  leg  are  one  on  the  outfide, 
and  four  on  the  infide  of  the  leg ;  the  tendons  of  the 
outfide  being  implanted  into  the  upper  knob  of  the 
fibula,  and  thofe  in  the  infide,  into  the  rough  head  of 
the  tibia,  forming  the  hamftrings,  and  extending  their 
tendons  or  aponeurotic  expansions,  downwards  upon, 
the  leg. 

INSIDE  flexors. 

Sartorius,  Gracilis, 

Semitendinofus,  Semimembranofus. 

outside  flexor. 

Biceps. 

EXTENSORS  OF  THE  LEG. 

CLXSI.  The  rectus  femoris,  fometimes  rectus 
CRURIS,  is  fo  named  from  its  diredion ;  it  arifes  by 
tv/o  heads.  The  firft  or  greater  head  arjfes  from  the 
lower  fpinous  procefs  of'  the  ilium  by  a  fhort  round 
tendon  ;  its  fecond  head  is  in  a  different,  and  fomewhat 
of  a  curved  diredion  ;  for  ^  it  comes  from  the  edge  of 
the  acetabulum,  and  from  the  capfular  ligament.  Thefe 
join,  together,  and  form  a  fiat  tendon  of  four  inches  in 
length,  which,  becomes  gradually  flefhy  and  larger 
down  to  its  middle,  and  then  again  contrads  towards 
the  patella.  There  is  a  middle  tendinous  line,  running 
the  whole  length  of  the  mufcle,  efpecially  confpicuous 

on 
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on  its  back  part,  and  towards  that  central  line,  all  the 
mufcular  fibres  converge. 

The  redus  is  united  at  the  fides  to  the  vafti,  at  the 
back  part  of  the  crurseus  j  and  its  tendon,  along  with 
that  of  the  crurasus,  goes  to  be  diredly  implanted  into 
the  rotula  or  patella. 

The  rectus  cruris  is  the  firft;  of  thofe  mufcles  which 
Sabatier  calls  the  triceps  femcris  ;  they  maybe  more 
properly  named  the  quadriceps  cruris. 

This  large  mafs  of  mufcle  or  flelh  enwraps  the  whole 
of  the  thigh-bone  behind  as  well  as  before ;  for,  firft, 
the  CRUR^us  arifes  fleftiy  from  all  the  fore  part  of  the 
bone.  The  va.stus  externus  from  the  great  tro¬ 
chanter,  and  all  the  back  part  and  outer  fide,  of  the 
bone ;  and  the  vastus  internus  arifes,  in  like  man¬ 
ner,  from  the  leifer  trochanter,  and  ail  the  inner  fide  of 
the  bone,  from  the  trochanter  major  all  round  to  the 
origin  of  the  crurseus. 

CLXXIl.  The  crur^us  arifes  from  the  fore  part 
of  the  TROCHANTER  MINOR,  and  it  continues  its  origin 
from  the  fore  part  of  the  femur,  the  whole  way  down 
to  within  two  inches,  or  little  more,  of  the  patella. 
About  three  inches  from  its  origin  it  is  joined  by  the 
vastus  externus,  which  unites  with  it  at  the  outer 
edge  and  fore-part ;  and  the  vastus  internus  comes 
into  it  about  five  inches  below  its  origin,  and  it  joins 
it  at  the  inner  edge  and  fore  part.  At  its  lower 
part  it  is  joined  to  the  tendon  of  the  redus,  to  form 
but  one  large  tendon,  which  is  inferted  into  the  rotula. 

Under  the  cruraeus  are  fometimes  found  two  little 
mufcles,  or  rather  two  little  flips  of  this  mufcle,  which 
are  quite  diftind:.  They  arife  on  the  fore  part  of  the 
thigh-bone,  two  or  three  inches  above  the  capfule  of 
the  joint  ;  and  they  are  inferted  into  the  capfyile  on 
each  fide  of  the  patella,  evidently  for  the  purpofe  of 
pulling  it  up,  to  prevent  its  being  catched ;  and  when 
thefe  two  (subcrur,®!)  are  not  found  as  diftind:  muf¬ 
cles,  fome  fibres  of  the  cruraeus  fupply  their  place. 

GLXXin.  The  va.stus  externus  is  the  largeft  of 
thefe  three  mufcles.  -  ■ 

Its 
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Its  origin  is,  by  a  pretty  thick  and  ftrong  tendon,  from 
the  lower  and  fore  part  of  the  trochanter  major  ;  and  it 
continues  its  origin  from  the  root  of  the  trochanter  all 
down  the  linea  afpera^  to  that  rough  line  which  goes  to 
the  inner  tuberofity  of  the  thigh-bone. 

It  touches  the  end  of  the  cruraeus  about  four  inches' 
below  its  origin,  and  continues  attached  to  it  the  whole 
Way  down  ;  and  then  it  forms  a  flat  tendon  which  con- 
nefts  itfelf  with  the  tendon  of  the  rectus  femoris,' 
and  then  embraces,  in  a  femi-circular  manner,  the 
uutfide  of  the  patella.  And  feveral  of  the  fibres  of 
this  aponeurofis  not  only  crofs  over  the  rotula,  but  go 
down  over  its  oppofite  fide  to  glide  along  the  head  of 
the  tibia,  and  to  be  inferted  into  the  inner  fide  of  the 
knee. 

CLXXIV.  The.  vastus  internus  is  neither  fo 
large  nor  fo  flefhy  as  the  vastus  externus;  but  it  is 
exceedingly  like  it  in  all  other  refpedts. 

It  arifes  from  the  fore  part  of  the  trochanter  minor, 
juft  under  the  infertion  of  the  pfoas  magnus  ;  and  it 
continues  its  origin  from  the  linea  afpera  the  whole 
way  down  to  the  inner  condyle,  exaftly  oppofite  to  the 
origin  of  the  vaftus  externus  ;  they  leave  juft  a  chan¬ 
nel  betwixt  them.  The  vaftus  internus,  very  foon  after 
its  origin,  joins  itfelf  to  the  crursus,  or  middle  portion, 
and  accompanies  it  in  all  its  length ;  and,  at  the  diftance  of 
two  inches  from  the  rotula,  it  unites  itfelf  with  the  ten¬ 
don  of  the  crursus  at  its  internal  edge ;  and  this  tendon 
completes  that  junction  which  unites  the  four  mufcles 
into  a  quadriceps  cruris.  This  vaftus  internus  defcends 
'much  lower,  in  a  flefliy  form,  than  the  external  vaftus 
does,  and  forms  that  fleftiy  cu&ion  which  covers  the  in¬ 
ner  fide  of  the  knee-joint.  Its  tendon  embraces  the  ro¬ 
tula,  fomewhat  in  the  Tame  circular  form  with  the  vaftus 
externus  ;  and,  like  the  externus,  it  fends  fome  fibres 
acrofs  the  knee-pan,  to  be  inferted  in  the  outer  part  of 
the  head  of  the  tibia. 

The  rectus,  and  the  vastus  externus,  in¬ 
ternus,  and  CRUR-ffius,  form  one  large  mals  of  flelh, 

which 
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which  embraces  and  enclofes  all  the  thigh-bone  ;  and 
they  are  fo  conne0:ed,  that  the  crurseus  cannot  be  fepa- 
rated,  and  cannot  .be  neatly  diftinguifhed. 

The  ufe  of  thefe  four  mufcles  is  evident  ^  to  extend 
the  leg,  and  to  bend  the  thigh  on  the  trunk,  or  reci¬ 
procally  to  bend  the  triink  on  the  thigh.  This,  or  thefe 
two  motions  alternately,  is  the  Common  ufe  of  thefe  muf¬ 
cles,  as  in  walking  ;  and  they  are  moft  peculiarly  ufeful 
in  running  and  leaping. 

After  deferibing  a  large  niafs,  ConjdlhCd  in  one  tendon^ 
and  concurring  in  one  fimple  aCtion,  it  is  fuperfluous 
to  fay  that  its  power  niult  be  great;  This  power  mull 
be  ftill  further  encreafed  by  the  rotula,,  which  removes 
the  force  from  the  centre,  and  gives  the  advantage  of  a 
pulley,  which  it  really  and  truly  is  :  without  this  pulley, 
thefe  mufcles  could  be  Of  no  ufe  in  certain  fituations  ; 
Ibr  inftaneej  in  the  recumbent  pofture  ;  for  then  the  ex¬ 
tending  mufcles,  being  in  the  fame  line  with  their  bonesj 
could  have  no  further  power ;  but  the  reCiusj  by  the 
pulley  of  the  rotula^  and  by  its  attachment  to  the  balin, 
faifes  the  trunk,  of  at  leaft  helps  the  pfoas,  the  iliacus, 
and  the  mufcles  of  the  belly. 

The  rotula  is  again  attached  to  the  tibia  by  a  ftrong 
ligament,  to  fuftain  the  pulling  of  thefe  great  mufcles 

FLEXORS  OF  THE  LEG; 

GLXXy.  The  sARtoRius  or  taylor’s  muscle,  is 
to  named  from  its  bending  the  knees^  and  drawing  the 

*  Thefe  mtifeies  ate  |n  continual  a<5tlbn|  for  their  office  is  to 
retifl;  the  bending  of  the  knee,  which  Would  happen  by  this  incum¬ 
bent  weight  of  the  body;  fo  that  the  continual  fuppbrtbf  the  bbdy 
depends  wholly  on  thefe  mufcles  ;  aUd  they  are  the  great  agents 
in  running,  Ifeapingi  walking;  &c.  Since  by  extending  the  knee 
they  raife  the  weight  of  the  pelvis  and  trunk,  and  of  all  the  body, 
they  mufi;  be  very  powerful  ;  and  .accordingly,  when  they  are 
Weighed  againft  their  antagonift  mufcles,  we  find  them  greatly  to 
exceed,'  for  the  quadriceps,  i.  e.the  re.5tus,  crura»ns,  and  vafli, 
will  weigh  four  pounds,  while  the  BicEi’s,  &c.  their  ant^onifis, 
weigh  but  two  pounds.  This  experiment,  was  often  repeated  by 
the  great  Cowper-,  for  Mr.  Brown,  who  was  delivering  ledures  on 
mufcular  motion. 

VOL.  i.  2c  legs 
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legs  acrofs.  It  is  the  longeft  mufcle,  and  a  very  beau¬ 
tiful  one  ;  extends  obliquely  acrofs  the  whole  length  of 
the  thigh,  croHing  it  like  a  fillet  or  garter,  about  two 
inches  in  breadth. 

It  airifes  from  the  upper  fpinouS  procefs  of  the  os  ilium, 
by  a  tendon  about  half  an  inch  in  length  j  its  thin  fiat 
belly  extends  obliquely  acrofs  the  thigh,  like  a  ftrap, 
and  is  inferted  into  the  fame  oblique  form  into  the  inner 
tubercle  of  the  head  of  the  tibia ;  its  aponeurofis  fpreads 
widely,  going  over  the  whole  joint  of  the  knee,  a  thin 
flieet  of  tendon. 

From  the  oblique  pofition  of  the  mufcle,  it  might  in 
a£lion  change  its  place ;  but  it  is  fo  far  embraced  by  the. 
fafcia  lata,  and  is  tied  by  fuch  adhefions,  as  to  form  fome- 
thing  like  a  peculiar  fheath  of  itfelf. 

It  turns  the  thigh  like  the  quadratus  gemini,  and  obtu¬ 
rator  mufcles.  It  alfo  bends  the  leg  upon  the-  knee ; 
and  when  the  leg  does  not  yield,  it  bends  the  thigh 
upon  the  pubes  ;  or  where  the  thigh  is  alfo  fixed,  it 
bends  the  body  forwards ;  but  in  performing  that  action, 
whence  it  has  its  name,  it  does  all  thefe :  for  firft  the 
leg  and  thigh  are  rolled,  then  the  thigh  is  raifed, 
then  the  leg  is  bent  to  draw  it  acrofs.  Though  a  fmall 
mufcle,  yet  it  is  of  great  power  from  its  origin,  and  in 
fome  degree,  its  infertion  alfo,  being  much  removed  from 
the  centre  of  motion. 

CLXXVI.  The  gracilis,  fometimes  called  rectus 
iNTERNtrs  EEMORis  *,  IS  a  fmall,  flat,  thin  mufcle,  in 
its  general  fliape  fomewhat  like  the  fartorius. 

It  arifes  by  a  flat  tendon  of  two  inches  in  length  fiom 
the  os  pubes,  and  near  the  fymphyfis ;  and  it  pafies  imme-. 
diately  under  the  integuments  down  to  the  knee  j  it 
pafles  by  the  inner  condyle  of  the  knee,  in  the  form 
of  a  fliort  round  tendon,  and  as  it  bends  behind  the 
head  of  the  tibia,  it  is  bound  down  by  a  bundle  of 
tendinous  fibres,  which,  crofling  it,  go  to  the  back  part 
of  the  leg.  After  palling  the  head  of  the  tibia,  it  turns 

*  GRAcitis,  is  from  its  fmallnefs  ;  rectus  ikternus,  is  from 
its  ftraigh-t  direflion. 

obliquely 
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obliquely  forwards  and  downwards ;  it  here  funs  be¬ 
hind  the  tendon  of  the  fartorius,  and  before  that  of  the 
femiteiidinofus.  It  is  inferted  with  the  fartorius  into  the 
fide  of  the  tuberofity,  at  the  top  of  the  tibia. 

This  mufde  runs  alfo  in  a  line  fo  wide  from  the 
centre  of  motion,  that  its  power  is  very  great.  It 
ferves  chiefly  as  flexor  of  the  leg  t  when  the  leg  is 
fixed,  it  mufl:  by  its  origin  from  the  pUbes,  be  a  flexor 
of  the  thigh,  and  an  adduSor  in  nearly  the  fame  direc* 
tioh  with  the  peftineus  and  triceps  ;  and  it  is  worth  ob* 
ferving,  that  while  the  knee  is  ftraightj  the  fartorius 
and  the  gracilis  cannot  bend  the  knee ;  they,  on  the 
contrary,  keep  it  fteady  and  firm  ;  but  when  the  knee 
is  bentj  they  come  into  adion;  for  in  proportion  as 
the  mufcles  which  have  made  the  flexion  are  con- 
traded,  they  are  lefs  able  to  contrad  farther,  and  there¬ 
fore  it  is  defirable,  that  more  mufcles  Ihould  come  info 
play. 

CLXXVII.  The  semitendInosus  is  fo.  named,  from 
its  lower  half  being  compofed  of  a  fmall  round  tendon  | 
and  as  tendon  v/as  once  mifnamed  nerve,  this  is  the 
SEMiNERVosus  of  Winflow,  Douglas,  and  others. 

Its  origin  is  from  the  tuberofity  of  the  ifchium  (along 
with  the  femimembranofus,  and  touching  the  biceps),  by 
a  ftiort  thick  tendon.  It  alfo  arifes  by  many  oblique 
fafciculi  of  fibres,  from  the  pofterior  portion  of  its  oppo- 
fite  mufcle  the  biceps  cruris.  This  crofs  connedion 
betwixt  the  two  mufcles  continues  for  three  inches  dov/n 
from  the  tuber -ifchii ;  it  then  departs  from  the  biceps, 
goes  obliquely  inwards,  and  is  flattened  and  contraded 
into  a  tendon,  fix  inches  from  the  knee,  and  getting 
round  the  head  of  the  tibia,  it  comes  forward  to  be  in¬ 
ferted  into  the  tuber,  at  the  head  of  that  bone.  At  this 
place,  the  tendon  grows  broad  and  flat  ;  it  is  expanded 
and  as  it  were  grafps  the  inner  fide  of  the  knee  j  its  up¬ 
per  edge  is  joined  to  the  lower  edge  of  tendon  of  the 
gracilis,  fo  that  the  fartorius,  gracilis,  and  femitendi- 
nofus  are  implanted  like  one  mufele  j  and  this  tendinous 
expanfion  feems  like  a  capfule,  for  enclofing  the  heads 
X  2  of 
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of  the  tibia  and  femur,  and  for  ftrengthening  the  kneef 
joint.  The  femitendinofus  bends  the  leg. 

CLXKVIII.  The  semimembranosus  has  its  name 
from  the  mufcle,  which  is  flat,  thick,  and  flefliy,  begin¬ 
ning  and  ending  with  a  flattened  tendon,  fomewhat  like 
a  membrane,  but  infinitely  thicker  and  maffier  than  fuch 
name  fhould  imply. 

It  arifes  from  the  tuber  ifchii,  before  the  femitendi¬ 
nofus  and  biceps.  It  arifes  a  broad,  thin,  and  flat  ten¬ 
don,  of  about  three  inches  in  length.  It  becomes 
flefliy  and  thick  in  its  middle,  but  it  foon  becomes 
thinner  again,  and  terminates  in  a  fhort  tendon,  which, 
gliding  behind  the  head  of  the  tibia,  is  inferted  there  *. 

This  mufcle  has  little  connexion  with  . any  other.  It 
lies  under,  or  more  particularly  fpeaking,  on  the  infide 
of  the  femitendinofus,  and  the  two  together  form  the 
innner  hamflrings.  The  hamftring  niufcles  contribute 
alfo  to  another  motion-.  Though  when  extended,  the  tibia 
cannot  roll,  yet  when  we  fit  with  our  knees  bent,  it  can 
roll  flightly  ;  and  fuch  rolling  is  a<:complifhed  by  thefe 
inufcles.  All  thefe  mufcles  which  bend  the  leg,  and 
which  confequently  extend  the  thigh  at  the  fame  time, 
are  mufcles  of  great  power,  becaufe  they  arife  in  one 
common  point,  the  tuber  ifchii,  and  that  point  is  very 
far  diftant  from  the  centre  of  motion. 

There  is  ftill  one  fmall  mufcle,  a  flexor  of  the  leg,  which 
performs  this  rotation  during  the  bent  ftate  of  the  knee, 
with  moft  particular  power. 

CLXXIX.  The  musculus  poplit^us,  which  is  fo 
named  from  its  lying  in  the  ham,,  is  a  fmall  triangular 
mufcle,  lying  acrofs  the  back  part  of  the  knee  joint, 
very  deep  under  the  hamflrings,  and  under  the  mufcles 
of  the  leg. 

*  The. two  tendons  of  this  mufcle,  the  membranous  tendon  at 
the  he^d,  and  this  fmaller  one  by  which  it  is  inferted,  ftand  fo 
obliquely,  that  the  mufcular  fibres  betwixt  them  muft  be  very  ob- 
■lique  ;  for  the  membranous  tendon  defcends  low  upon  the  back 
•part  or  edge,  and  the  tendon  of  inferti'on  begins  high  upon-  the 
fore  edge  of  the  mufcle.  ^ 
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Its  origin  is  from  the  outer  condyle  of  the  thigh-bone, 
and  from  the  back  part  of  the  capfule  of  the  joint.  Its 
tendon  is  fhcnt  arid  thick,  but  of  no  great  extent. 
It  paffes  flefliy  behind  die  knee  joint ;  and  it  is  inferted 
broad  into  a  ridge  on  the  back  part  of  the  tibia  ;  fo  that 
by  its  fmall  origin  and  broad  infertion,  it  is  a  fan-like 
mufcie,  its  upper  fibres  being  almoft  tranfverfe,  and  its 
lower  fibres  nearly  perpendicular.  Befides  bending  the 
leg,  it  is  ufeful  by  pulling  afide  the  capfule  to  prevent  its 
being  caught. 

CLXXX.  llie  BICEPS  c-riURis.,  fo  named  from  hav¬ 
ing  two  heads,  a  long  and  Ihort  one,  lies  immediately 
under  the  Ikin,  in  the  back  part  of  the  leg,  running 
jdown  from  the  pelvis  to  the  knee,  to  form  the  outer 
hamfiring. 

It  is  the  fingle  flexor  on  the  outfide  of  the  thigh. 
Its  origin  is  from  the  outer  part  of  the  tuber  ifchii,  by 
a  tendon  of  an  inch  and  a  half  in  length.  And  this 
tendon  is,  in  its  origin,  clofely  united  with  that  of  the 
femitendinofus  for  two  iriches,  or  at  ieaft  the  whole 
length  of  the  tendon.  After  a  -  fliort,  but  very  thick 
fiefhy  belly,  it  degenerates  into  a  tendon,  efpecially  on 
its  back  part  ;  and  this  tendon,  which  begins  above 
the  middle  of  the  thigh,  is  continued  the  whole  way 
down.  -  , 

About  orie-third  down  the  bone  is  the.  beginning  of 
the  feeond,  or  Ihort  -  head,  which  has  its  origin  all  the 
way  down  the  linea  afpera,  -  to  the  line  above  the  outer 
condyle  of  the  thigh-bone ;  and  here  it  is  fomewhat 
connedled  with  the  origin  of  the  vaftus  extemus  muf- 
ele,  and  the  infertion  of  the  glutasus  magnus.  The 
tendons  of  the  two  heads  are  joined  a  little  above  the 
inner  condyle,  and  go  outwards  to  be  inferted  into  the 
outer  part  of  the  head  of  the  fibula,  forming  the  outer 
hamflring. 

Its  infertion  furrounds  the  head  of  the  fibula,  and  a 
fmall  portion  alfo  finks  betwixt  the  bump  of  the  fibula, 
and  the  inner  head  of  the  tibia,  to  be  implanted  into 
it  alfo. 

This  mufcle,  like  the  oppofite  ones,  ferves  for  bend¬ 
ing  the  leg.  The  fliort  head  Amply  bends  the  leg. 

X  3  Th© 
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The  long  head  affifts  the  fliort  one  in  bending  the  leg, 
and  is  a  alfo  mufcle  of  the  thigh. 

The  mnfcles  of  the  foot  are  fix  extensors  and  two 

ELEXOR  MUSCLE. 

EXTENSORS. 

Gastrocnemius  vel  gemellus, 

Plantaris, 

Gastrocnemius  internus  vel  solel 
Tibialis  posticus, 

Peroneus  lqngus,  7  on  the  outfide 
I— ■  .  ■"  I . BREVIS,  3  of  the  leg. 

The  FLEXORS  are. 

The  TIBIALIS  anticus,  7  lying  on  the  fore« 

The  PERONEUS  tertius,  3  part  of  the  leg. 

CLXXXI.  The  gastrocnemius  is  often  divided 
into  three  mufcles,  named  gastrocnemii  or  gemelli, 
But,  far  from  counting  thus,  we  fhould  rather  favour 
the  arrangement  of  Douglas,  who  couples  this  with  the 
next  mufcle,  as  forming  a  quadriceps,  or  two  mufcles 
joined  with  two  heads  each,  and  he  calls  it  the  ex*, 
tensor  suralis. 

The  gastrocnemius  is  the  great  mufcle  of  the  calf 
of  the  leg,  its  two  heads  are  two  very  large  and  flelhy 
bellies,  which  arife  from  the  tubercles  of  the  thigh-bone? 
The  inner  head  is  the  larger,  and  arifes  by  a  ftrong  ten. 
don  from  the  back  of  the  inner  condyle,  and  a  little 
way  up  the  rough  line  5  and  it  has  alfo  a  ftrong  adhe» 
fion  to  the  capfular  ligament  of  the  knee. 

The  outer  head  is  Ihorter  than  this  ;  It  arifes,  in  the 
fame  way,  from  the  outer  tubercle  of  the  thigh-bone ; 
and  the  two  mufcles  meet  and  run  down  together,  form, 
ing  the  appearance  of  a  rapha,  by  the  diredtion  of 
their  fibres;  but  the  two  bellies  continue  diftinft  till 
they  meet  in  the  middle  of  the  leg.  They  are  diftind  at 
their  back  part,  but,  at  their  fore^part,  they  are  con- 
ne^ed  by  a  tendinous  aponeurofis,  or  ftrong  but  flat 
tendon  ;  and  the  two  bellies  being  about  the  middle  of 
the  leg,  united  firmly,  they  form  a  large  flat  tendon, 
very  broad  at  its  beginning,  which  unites  with  that  of 
the  foleus  a  little  above  the  ancle. 


I  lying  on  the 
^back  part  of 
j  the  leg, 
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CLXTXII.  SoLEus.  —  This  name  is  from  its  refem® 
blance  to  the  foal  filh  j  and  it  is  often  named  gastroc¬ 
nemius  iNTERNUs.  This,  like  the  laft  mufcle,  has  two 
HEADS,  which  arife  from  either  bone. 

One  head  arifes  from  the  bulb  of  the  fibula,  and 
continues  to  adhere  to  one-fourth  of  the  upper  part 
of  the  bone ;  another  head  arifes  from  about  three 
inches  of  the  upper  part  of  the  tibia.  The  firft  of 
thefe  heads  is  large  and  round  j  the  fecond  is  fmaller  and 
round;  they  unite  immediately;  and  a  large  flelhy 
belly  is  formed,  with  ftill  a  confpicuous  divifion  betwixt 
the  flefli  of  the  two  heads.  The  great  tendon  begins 
about  half-way  down  the  leg,  but  ftill  is  intermixed  with 
flelhy  fibres  till  it  approach  the  heel.  A  little  below 
the  middle  of  the  leg,  this  tendon  is  united  with  the 
tendon  of  the  gaftrocnemius,  to  form  the  great  back 
tendon,  named  tendo  Achillis  j  and  fometimes,  though 
very  rarely,  chorda  magna. 

The  tendon  is  large  ;  it  grows  fmaller  as  it  approaches 
the  heel ;  when  it  touches  the  extremity  of  the  heek 
bone,  it  expands  to  take  a  firmer  hold. 

In  running,  walking,  leaping,  &c.  this  mufcle,  with 
the  extenfors  of  the  leg,  are  the  principal  agents.  The 
external  gaftrocnemius  has  double  power ;  for  arifing 
from  the  tubercles  of  the  thigh-bone,  it  is  both  an  ex- 
tenfor  of  the  foot,  and  a  flexor  of  the  leg  ;  but  the 
gaftrocnemius  internus  is  a  mere  extenfor  of  the  foot, 
and  both  together  have  fuch  ftrength,  as  often  to  break 
the  tendo  Achillis. 

0LXXXIII.  Plantaris.  This  mufcle  is  named 
from  a  miftaken  notion  of  its  going  tp  the  planta  pedisj 
or  foie  of  the  foot,  to  form  the  plantar  aponeurofis. 
Eke  the  palmaris  of  the  hand  ;  but,  in  faS,  it  does  no? 
go  to  the  foie,  but  is  a  mere  extenfor  of  the  foot,  in* 
ferted  along  with  the  tendo  Achillis. 

This  long  and  flendey  mufcle  is  fituated  under  the 
gaftrocnemius  externus.  It  arifes  from  the  external 
cond>  le  of  the  femur,  wholly  flf fliy ;  it  alfo  has  an 
attachment  to  the  capfular  ligament  of  the  joint ;  after 
an  oblique  flelhy  belly,  of  about  three  inches,  it  forms 
x  4  ,  its 
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its  fmall  flat  tendon.  The  tendon  runs  betwixt  the  Inner 
head  of  the  gaftrocnemius  and  the  folseus ;  and  when . 
the  tendq  Achillis  begins,  the  tendon  of  the  plantaris 
attaches  itfelf  to  the  inner  edge,  and  fore-part  of  the , 
Achillis  tendon;  it  accompanies  it  down  to  the  heel,  run- 
ning  in  a  groove  which  feems  made  to  receive  it ;  and  it 
is  implanted  with  the  tendo  Achillis,  into  the  inner  fide 
of  the  heel  bone.  It  is  often  wanting. 

The  ufe  of  this  miifcle  is  to  truck  up  the  capfule,  iii 
the  great  bendings  of  the  knee  joint,  and  to  aflift;  the 
gaftrocnemii  mufcles. 

The  PERON^i  mufcles  are  thofe  which  arife  from  the 
fibula.  They  are  named  from  their  length  being  dif¬ 
ferent  ;  the  PERON.^us  longus  being  as  long  again  as 
the  BREVIS,  for  it  is  one-half  longer  in  its  origin,  the 
one  rifing  at  the  head,  the  other  at  the  middle  of  the 
bone  ;  and  again  it  is  one-half  longer  at  its  infertion, 
going  fully  round  under  the  foot  to  the  oppofite  fide^ 
while  the  fliorter  peronaeus  ftops  at  the  fide  of  the  foot 
to  be  inferted. 

CLXXXIV.  The  peron^us  longus  Is  fo  named 
from  its  lying  along  the  fibula.  It  arifes  partly  tendinous, 
chiefly  Jefhy,  from  the  upper,  knob  of  the  fibula,  and 
from  the  ridge  of  the  bone,  down  to  within  three  inches 
of  the  ancle.  .It  has  another  fmall  flip  of  a  head  from 
the  upper  part  of  the. tibia,  above  where  the  fibula  joins  ; 
it  has  alfo  adhefions  to  the  tendinous  partition,  which 
feparates  this  from  the  pxTENSoa  oigitorum  com¬ 
munis  and  the  soleus. 

Its  tendon  begins  very  highj  above  the  middle  of  the 
feg,  and  it  continues  to  receive  the  flefliy  fibres,  almoft 
at  right  angles  in  the  penniform  manner.  .The  tendon 
is  concealed  down  to  about  or  below  the  middle  of 
the  leg.  Then  it  is  feen  immediately  under  the  integu¬ 
ments,  and  we  can  eafily  diftinguifli  it  through  the 
fkin,  being  that  acute  line  or  firing,  which  runs  down 
behind  the  outer  ancle,  and  which  gives  fliape  to  that 
part. 

In  pafling  the  outer  ancle  it  runs  down  through  a 
cartilaginous  pulley,  or  annular  ligament,  which  alfq 
a  tranfmit^ 
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tranfrmts  the  peronssus  brevis  :  it  leaves  the  peronsus 
brevis  on  the  fide  of  the  foot ;  and  palling  by  itfeif  in  a 
groove  of  the  heel-bone,  it  bends  obliquely  acrofs  the 
arch  of  the  foot,  goes  quite  down  to  the  oppolite  fide, 
and  is  inferted  into  the  metatarfal  bone  of  the  great  toe, 
and  the  great  cuneiform  bone  on  -which  it  is  founded. 
Under  the  eminence  of  the  os  cuboides,  it*  fuffers  great 
fridlion,  fo  as  to  be  thickened  to  a  degree  of  offifica- 
tion,  and  to  refemble  a  fefamoid  bone.  It  is  alfo  thick¬ 
ened  in  a  lefler  degree,  as  it  palTes  the  outer  ancle ;  and. 
in  all  this  length  j  it  is  tied  down  by  a  llrong  ligamentous 
expanfion. 

It  is  a  powerful  extenfor  of  the  leg  ;  it  alfo  gives  that 
obliquity  to  the  foot,  which  is  fo  handfbme  and  natural, 
and  ufeful  in  walking.  This  mufcle  particularly  turns 
jdown  to  the  ground,  the  inner  edge  of  the  foot ;  fo  it 
prelfes  to  the  ground  the  ball  of  the  great  toe,  and  that 
is  the  part  which  touches  the  ground,  and  which  feels 
fore  after  long  walking,  or  violent  leaping  or  running : 

It  is  by  that' part  ive  pulh,  in  making  a  ftep  ;  fo  that  this 
mufcle  is  perceived  to  be  continually  aflive  in  all  motions 
of  walking,  leaping,  runnings  and  more  particularly 
in  dancing. 

'  CLXXXV.  The  peron^us  brevis  is  like  its  fellow, 
except  in  length  and  infertion.  Its  origin  is  from  the 
ridge  of  the  fibula,  beginning  about  one  third  down  the 
bone,  and  continuing  its  adhefion  the  whole  way  to  the 
ancle.  It  alfo  has  adhefions  to  the  tendinous  partition 
which  is  betwixt  it,  and  the  common  extenfor ;  fo  that 
thefe  two  mufcles  are,  by  fuch  adhefions,  very  difficult 
to  diffefl:.  It  is  fmaller  at  its  origin,  but  increafes  in  its/’ 
flefliy  belly  as  it  defcends  ;  and  it  is  fleffiy  lower  down 
than  the  peronseus  longus.  It  is,  like  it,  a  penni- 
form  mufcle.  The  tendons  of  the  two  peronasi  pafs 
together,  by  the  outer  ancle,  in  the  fairie  ring ;  but 
the  tendons  crofs  each  other ;  for  the  peroiisus  longus 
Is  in  Its  belly  mor-e  forward.  The  brevis  lies  under 
^d  behind  it,  quite  covered  by  it,  and  yet  the  ten-, 
jion  of  the  brevis  by  creeping  under  the  longus, 

■  '  '  '  gets 
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gets  before  it,  juft,  under  the  outer  ancle  :  and  from 
that  it  runs  in  a  feparate  groove,  fuperficially  upon 
the  outer  edge  of  the  foot,  to  be  inferted  into  the  mera- 
tarfal  bone  ot  the  little  toe.  In  both  mufcles,  the  tendon 
is  upon  the  outer  edge,  and  begins  almoft  as  high  a&  the 
upper  head  of  each  mufcle.  This  tendon  of  the  pero- 
nmus  brevis  is  the  fhorter  one,  is  fmall  where  it  pafles. 
through  the  pulley,  and  expands  when  it  reaches  its 
infertion,  that  it  may  grafp  the  metatarfal  bone  firmly. 
The  tendon  of  the  longer  mufcle  alfo  expands  a  little, 
and  fomewhat  in  the  form  of  a  hand  and  fingers,  taking 
hold  of  two  bones  by  three  little  heads. 

This  mufcle-  affifts  the  former  in  extending  the  foot, 
and  coincides  well  in  its  oblique  adion  with  the  laft ; 
for  as  the  laft  turned  down  the  inner  edge  of  the  foot, 
this  turns  the  outer  edge  upwards,  which  is  exadly  the 
fame  motion. 

CLXXXVI.  The  peron^us  tertius  is  a  third  miif- 
cle,  having  its  origin  from  the  fibula  ;  but  as  its  tendon 
paffes  before  the  maleolus  extemus,  and  as  it  is  inferted 
into  the  outfide  of  the  foot,  it  has  a  contrary  adion 
to  the  peronseus  longus  and  peronseus  brevis.  The  pero- 
nseus  tertius  lies  on  the  fore-part  of  the  fibula,  and  rifes 
from  the  middle  of  that  bone,  and  down  to  near  its  lower 
head.  Its  tendon  does  not  pafs  into  the  fame  ftieath  with 
the  peronseus  longus  and  brevis,  but  goes  under  the  an¬ 
nular  ligament  on  the  fore-part  of  the  ankle  joint,  to  be 
inferted  into  the  root  of  the  metatarfal  bone,  which  fuf- 
tains  the  little  toe.  The  adion  of  this  mufcle  balances 
the  connedion  of  the  tibialis  anticus,  and  the  two  toge¬ 
ther  bend  the  foot,  that  is,  bring  it  to  an  angle  with  the  leg. 

CLXXXVII.  The  tibialis  posticus  is  a  penniform 
mufcle ;  its  tendon  goes  round  the  cartilaginous  pulley 
of  the  inner  ancle. 

It  is  named  tibialis  from  its  origin,  and  posticus 
from  its  place.  ^ 

It  arifes  from  the  back  part  and  ridge  of  the  tibia, 
from  the  oppofite  part  of  the  fibula,  and  from  the  inter- 
pffeous  membrane  below  thefe  }  and  it  continues  its  at.^ 
5  tachm^nt 
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tachment  to  the  interolTeous  ligament,  quite  down  to 
the  ancle.  It  has  alfo  ftrong  attachments  to  the  fur- 
rounding  tendinous  partitions.  Its  fibres  are  all  oblique 
and  go  to  the  middle  tendon,  which  is  in  the  heart  of  the 
tnufcle.  About  the  middle  of  the  tibia,  this  tendon 
begins  to  emerge  from  the  fleftiy  belly  ;  it  grows  gra¬ 
dually  fmaller,  but  ftill  continues  to  receive  flelh  quite 
down  to  the  ancle.  It  palTes  in  the  groove  of  the  inner 
ancle,  and  is  retained  there  by  fuch  a  ligament  as  holds 
the  peronaei.  After  paffing  the  ligament,  it  expands  in 
the  hand-like  form,  to  grafp  the  bones  of  the  tarfus  j 
and  it  is  expanded  much  more  than  the  peronsus,  for 
it  fends  foots  down  among  the  bones  both  of  the  tarfus 
and  metatarfus,  fo  as  to  take  hold  firft  on  the  lower 
rough  part  of  the  naviculare  in  pafljng  over  it.  Then  it 
is.  implanted  into  the  two  firft  metatarfal  bones,  then  into 
the  calcaneurn,  and  laftly  into  the  os  cuboides ;  and  where 
it  paffes  over  the  os  naviculare,  it  is  hardened  into  a  fort 
of  fefamoid"  bone.  In  fiiort  it  is  implanted  in  the  foie 
of  the  foot  by  a  tendon  like  a  hand,  which  fends  down 
its  fingers  among  the  tarfal  and  metatarfal  bones,  to  take 
the  fureft  hold.  This  mafcle  pulls  the  foot  in,  fo  as  to 
put  the  toes  together,  and,  when  balanced  by  the  pe- 
ronai,  it  direftly  extends  the  foot. 

CLXXXVIII.  The  tibialis  anticus  crofts 
obliquely  the  fore-part  of  the  leg.  It  arifes  from  the 
fore-part  and  outfide  of  the  tibia.  It  begins  juft  under 
the  outer  tuber,  and  continues  its  adhefion  down  two? 
thirds  of  the  bone;  then  the  tendon  begins  to  be 
formed :  and  this  mufcle,  like  almoft  all  the  fmaller 
ones  of  the  leg,  adheres  to  the  tendinous  partitions,  and 
to  the  fafeia,  with  which  they  are  covered.  The  tendon 
begins  almoft  with  the  origin  of  the  mufcle,  but  con¬ 
tinues  covered  by  the  flefh,  and  not  appearing  till 
within  four  inches  or  fo  of  the  ancle,  when  it  begins  to 
pais  obliquely  over  the  leg,  and  having  completed  the 
^^roffing  above  the  ancle,  it  goes  under  the  annular  liga¬ 
ment  in  a  peculiar  ring,  it  runs  along  the  fide  of  the 
fpot,  and  is  implanted  into  the  os  cuneiforme  internum, 

and 
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and  a  fmall  produdion  of  the  tendon  goes  forward  to  be 
inferted  into  the  metatarfal  bone  of  the  great  toe. 

This  mufcle  turns  the  great  toe  towards  the  leg,  and 
when  affifted  by  the  peronseus  tertius  diredly  bends  the- 
foot.  • 

MUSCLES  OF  THE  TOES. 

The  long  mufcles  of  the  toes  are  juft  four,  two 
ELExoRs,  and  two  extensor  muscles.  The  flexor 
mufcles  lie  upon  the  tibialis  pofticus,  or  behind,  betwixt 
It  and  the  folasus.  The  extenfor  mufcles  again  lie  under 
the  tibialis  anticus,  or  at  leaft  their  heads  are  under  it, 
and  their  bellies  only  appear  from  under  it,  about  the 
middle  of  the  leg. 

The  flexor  tendons  follow  the  tendon  of  the  tibialis 
pofticus,  over  the  pulley  of  the  inner  ancle  into  the  hob 
low  of  the  foot.  The  tendons  of  the  extenfor  mufcles; 
keep  with  that  of  the  tibialis  anticus,  and  crofs  over  the 
fore-part,  or  riling  of  the  ancle,  where  the  tibia  is  united 
with  the  aftragalus.  And  in  difleSiion,  we  muft  follow 
thefe  in  an  oppofite  order  to  that  in  which  they  are  de®;' 
fcribed,  for  next  to  the  fore-part  of  the  folseus  is, 
jft,  the  FLEXOR  POLLicis ;  adly,  the  flexor  digk 
TORUM  ;  and  3dly,  the  tibialis  posticus. 

CLXXXIX.  The  flexor  longus  pollicis  is  fmall 
and  pointed  at  its  origin,  and  arifes  flefhy  from  three^ 
fourths  of  the  fibula,  to  within  an  inch  of  the  outer 
ancle.  It  grows  thicker  and  larger  as  it  defcends,  and 
adheres  to  the  tendinous  partitions  of  the  tibialis  pofticus, 
and  of  the  peronmi.  Its  tendon  can  be  feen  only  about 
an  inch  above  the  joint  of  the  ancle.  It  paffes  down 
behind  the  inner  ancle,  where  it  is  bound  in  a  fort  of 
annular  ligament.  It  there  paflTes  under  the  heel-bonej. 
in  the  arch  of  the  foot,  betwixt  the  bones  and  the  ab^ 
,du£tor  pollicis ;  it  then  glides  into  the  channel  made  by 
the  two  heads  of  the  flexor  pollicis  brevis  5  it  then  paflea 
betwixt  the  two  fefamoid  bones  at  the  root  of  the  great  toe  5 
it  then  goes  forward  in  a  Ihcathj  to  be  inferted  into  the 
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laft.bone  of  the  .great  toe,  at  which  implantation  it  is 
enlarged. 

Its  office  is  to  bend  the  great  toe  ;  but  it  is  alfo,  con¬ 
tinually  ufeful  at  every  flep  in  extending  the  foot,  of 
in  keeping  the  toe  firm  to  the  ground,  while  the  gaf- 
trocnemii  raife  the  heel  j  and  therefore  we  fhould  not 
be  rafh  in  cutting  away  the  great  toe,  for  in  it  confifis 
not  the  flrength  of  the  foot  only,  but  of  the  leg. 

CXC..  The  FUEXOR  longus  digitorum  pedis 
is  named  in  addition,  the  perforans,  becaufe,  like 
the  perforans  of  the  hand,  it  runs  its  tendons  through 
the  fplit  tendon  of  a  fmaller  mufcle,  which  is  lodged 
in  the  foie  of  the  foot.  It  is  named  alfo  flexor  commu¬ 
nis,  although  there  be  lefs  reafon  here,  where  there  are 
no  flexors  for  the  indiyidual  toes,  than  in  the  hand,  where 
there  are  feparate  flexors  for  the  individual  fingers. 

.  It  arifes  from  the  back  part  of  the  tibia,  its  whole 
length,  that  is,  from  the  end  of  the  poplitseal  mufcle, 
and  from  the  feptum  tendinofum,  by  which  it  is  divided 
from  the  tibialis  anticus,  which  lies  immediately  before 
it  ;  and  it  continues  this  origin  from  the  tibia  down  to 
within  three  inches  or  fo  of  the  ancle.  Its  origin  is  not 
cafily  feparated  before  from  the  tibialis  poflicus,  nor 
behind  from  the  flexor  pollicis. 

The  tendon  is  not  formed  till  near  the  ancle,,  (within 
two  inches*  of  it),  and  the  flefh  flill  accompanies  it  quite 
down  to  the  joint.  It  croffes  the  tendon  of  the  tibialis 
poflicus  behind  the  ancle  joint,  and  goes  forward  in  the 
groove  of  the  os  calcis,  tied  down  by  a  fort  of  capfule, 
or  annular  ligament.  In  the  arch  of  the  foot,  it  croffes 
the  tendon  of  the  flexor  pollicis,  from  which  it  receives 
a  flip  of  tendon  ;  and  thus  the  office  of  either  is  affifted 
by  the  other,  and  could  be  wholly  fupplied  by  it  j  it  then 
paffes  over  to  the  middle  of  the  foie,  and  growing 
flatter  and  thicker,  divides  into  four  flat  tendons. 
Thefe  go  forward,  diverging  till  they  arrive  at  the  ends 
of  their  metatarfal  bones  ,  then  they  emerge  from  the 
aponeurofis  plantaris,  along  with  the  common  fhort 
flexor.  Now  both  thefe  tendons  run  under  a  liga¬ 
mentous  fheath,  and  are  included  in  it  under  the  firft 

and 
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and  fecond  bones  of  the  toes ;  and  having  perforated 
the  fliort  flexor  oppofite  to  the  fecond  joint,  they  are 
finally  inferted  into  the  root  of  the  third  or  laft  bone  of 
each  toe.  Thefe  tendons,  like  the  correfponding  ones 
of  the  hand,  feem  to  be  flit  with  a  fort  of  longitudinal 
fifliire. 

The  proper  ufe  of  this  muffle  is  to  bend  the  four 
lefler  toes,  to  bend  all  their  joints,  but  more  pecu¬ 
liarly  the  lad  bone  ;  and  alfo  to  extend  the  foot,  keep¬ 
ing  the  point  of  the  toes  to  the  ground,  confequently 
affifting  the  gaftrocnemii,  and  all  the  mufcles  ufed  iit 
walking,  &c. 

CXCI.  The  MASSA  carnea  Jacobi  Sylvii,  or 
PLANTJE  PEDIS,  lies  in  the  fole^of  the  foot ;  it  is  a  fmall 
body  of  flefh,  naturally  conneflied  with  the  flexor  longus. 
The  maflfa  camea  arifes  from  the  lower  part  of  the  heel- 
bone,  in  two  divifions,  one  (the  external  one)  tendinous, 
the  other  flefliy.  It  is,  upon  the  whole,  pretty  nearly  of 
a  fquare  form  ;  it  joins  the  tendon  of  the  flexor  longus, 
before  its  diviiion  into  tendons  for  each  toe,  and  by 
the  advantage  with  which  it  acts  in  confequence  of 
its  origin  from  the  heel-bone,'  it  mud  be  of  great  aflid- 
ance  to  the  flexor.  It  is  more  generally  confidered  in 
the  light  of  a  fupplementary  muffle  ;  by  fome,  it  is  con¬ 
fidered  as  a  didindl  mudle,  and  by  others,  as  the  origin, 
and  fird  beginning  of  the  lumbricales  pedis. 

Thus  Cowper  confiders  the  mafla  carnea,  and  the 
lumbricales,  as  one  and  the  fame :  that  the  mafla  carnea 
joins  the  tendon,  covers  it  with  its  flefli,  continues  flefliy 
along  the  common  tendon,  till  at  the  bifurcation  it  alfo 
parts  along  with  the  four  tendons,  into  four'  fmall  flefliy 
muffles,  which  are  called  lumbricales. 

Albinus,  again,  paints  the  mafla  carnea  didindly  ter¬ 
minating  at  the  common  tendon,  and  the  lumbricales 
as  arifing  didind  from  each  of  the  divided  tendons. 

CXCII.  The  FLEXOR  brevis  digitorum  is  alfo 
named  the  flexor  fublimis  or  perforatus.  It  arifes  from 
the  lower  part  of  the  heel-bone,  or  the  bump  upon  which 
we  dand.  It  arifes  by  very  fliort  tendinous  fibres,  and 
being  placed  immediately  under  the  plantar  aponeu- 

rofisj 
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foils,  it  takes  hold  of  it,  and  alfo  of  the  tendinous  par¬ 
titions  betwixt  it,  and  the  two  abdudors  of  the  fmall 
and  of  the  great  toe,  which  are  on  either  fide  of  it. 
Under  the  metatarfal  bones,  it  divides  itfelf  into  four 
heads ;  their  tendons  begin  earlier  upon  the  fide  next 
the  foot ;  they  grow  round,  emerge  from  betwixt  the 
dentations  of  the  plantar  aponeurofis ;  they  then  pafs 
into  the  vagina,  or  fheath  of  each  toe  5  and  on  this, 
the  firfi;  phalanx,  they  lie  over  the  tendons  of  the  long 
extenfors.  About  the  root  of  the  firfl;  bone,  they  divide 
into  two  little  bands,  which  form  a  fplit  (like  the  perfo- 
ratus  of  the  fingers)  for  the  palTage  of  the  long  tendon. 

The  long  tendon  pafles  through  it  upon  the  fecond 
joint  of  the  toe,  and  immediately  after  the  perforated 
tendon  fixes  itfelf  by' the  two  forks'  to  each  fide  of  the 
fecond  bone,  or  phalanx  of  the  toe. 

Its  ufe  is  to  bend  the  firfl  and  fecond  joints  of  the 
toes,  but  moft  peculiarly  the  fecond.  The  obliquity 
of  the  long  flexor  is  exaflily  balanced  by  a  corret 
ponding  obliquity  of  the  fhort  flexor ;  for  the  tendon 
of  :the  long,  flexor  coming  round  the  inner  circle;, 
runs  obliquely  outwards  to  reach  the  toes,  while  the 
Ihoh  flexor  coming  from  the  heel,  which  is  towards  the 
outer  edge  of  the  foot,  runs  in  a  like  degree  obliquely 
inwards,  and  meets  the  other  at  an  acute  angle  near 
the  toes. 

CXCIII.  The  LUMBP.ICALES  mull  be  diffeded  after 
the  fhort  flexor.  They  need  no  defcription,  fince  they 
exadly  correfpond  with  thofe  of  the  hand.  They  rife, 
like  them,  in  the  forks  of  the  flexor  tendons.  They, 
like  them;  pafs  through  the  digitations  of  the  aponeurofis.. 
They  pafs  on  to  the  firfl  bone  of  the  toes,  and,  like  the 
lumbricales  of  the  hand,  creep  over  the  convexity  of  the 
bone,  to  be  united  along  with  the  tendons  of  the  exten¬ 
fors.  Their  infertion  is  always  at  the  fide  of  the  toe 
next  the  great  toe,  and  their  ufe  is  to  bend  the  firfl 
joint  of  the  toes,  and  to  draw  them  towards  the  great 
one,  making  an  arch  in  the  foot,  and  aflifting  the  tranf- 
verfalis  pedis.  The  extensor  brevis  lies  mofl  fuper- 
ficially  upon  the  foie  of  the  foot,  having  its  origin  from 
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the  inneif  furface  of  the  aponeurofis;  The  massa  car^ 
NE A  lies  deeper,  having  no  origin  but  from,  the  tip  of  the 
heel-bone,  and  being  foon  implanted  into  the  tendoii 
of  the  long  flexon  The  lumbricales  again  rife  from 
the  tendons  of  the  long  flexor,  beginning  juft  where  the 
malTa  carnea  ends  in  it ;  and  the  lumbricales  are  the 
flexores  primi  internodii;  the  short  flexor  muscle^ 
the  flexor  fecundi  internodii ;  the  long  FLExoRj  the 
ikxor  tertii  internodii  digitorum; 

EXtENSORS  OF  THE  Tois; 

CXCiV.  The  EXTENSOR  LONGUS  DIGITORUM  PEDlg 
is  very  difficult  to  diffedl,  from  its  numerous  adhefions; 

it  arifes  properly  from  the  head  of  the  tibia,  at  its 
outer  and  fore-part,  juft  under  the  knee ;  but  it  has 
alfo  ftrong  adheflons  to  the  inner  furface  of  the  fafcia,- 
to  the  tendinous  partitions  betwixt  it  and  the  tibialis 
anticus  before  and  betwixt  it,  and  the  peronsei  behind^ 
and  alfo  to  the  Interofleous  ligament,  and  to  the  edge 
of  the  fibula.  Its  fmall  origin  foon  becomes  thick,  and 
is  divided  even  from  the  beginning  very  perceptibly 
into  three  diftinft  portions.  Thefe  foon  form  three 
round  tendons,  which  go  obliquely  inwards,  pafs  under 
the  annular  ligament  of  the  ancle,  and  run  in  a  ring 
of  it,  peculiar  to  them  and  the  peronaeus  tertius.  They 
then  traverfe  the  two  bands  of  the  annular  ligament 
upon  the  fore-part  of  the  foot,  and  now  they  change 
their  direftion  a  little,  and  go  from  within  outwards^ 
and  diverge  towards  their  proper  toes.  There  are 
three  portions  of  mufcle,  and  four  toes  to  be  moved  5 
the  firft  portion  divides  its  tendon  into  two,  at  the 
joint,  fo  that  the  firft  portion  ferves  both  the  firft  and 
fecond  toe,  the  fecond  the  third  toe,  and  the  third  ferves 
the  fourth  toe.  Here  the  tendon  of  the  long  extenfor 
receives  four  other  tendons ;  firft,  of  the  interoflei 
externi ;  fecond  ly,  of  the  interoffei  interni ;  thirdly* 
of  the  long  flexor ;  fourthly,  of  the  lumbricales  ;  and 
thefe  form  a  very  large  Iheath,  quite  furrounding  the 
toe. 


Thefe 
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Thefe  do  not  only,  like  other  extenfors,  extend  the 
toes,  but  alfo,  by  the  divergence  of  the  tendon,  expand 
them,  or  feparate  thein  one  from  another. 

CXCV.  The  EXTENSOR  digitorum  brevis  is  fo 
connected  with  the  extenfor  longus,  that  it  is  natural  to 
defcribe  them  together.  It  is  placed  juft  where  the 
buckle  lies,  upon  the-  rifing  of  the  foot,  having  its 
origin  from  the  heel-bone,  and  running  obliquely  in¬ 
wards. 

Its  origin  is  from  the  outer  fide,  and  fore  part  of  the 
heel-bone,  and  alfo  from  part  of  the  annular  ligament. 
It  is  fmaller  where  it  arifes  by  a  fhort  tendon  from  the 
heel-bone,  but  it  gradually  encreafes  in  fize  :  it  divides 
early  into  four  heads,  which  are  miifcular,  and  very 
diftinft ;  the  tvvo  inner  of  which  are  larger,  the  two 
outer  more  flender :  each  head  has  already  formed  an 
oblique  tendon  under  its  flefli,  which  begins  to  appear 
naked  about  half  way  down  the  metatarfal  bones.  Thefe 
tendons  crofs  thofe  of  the  long  extenfor,  and  pafs  un¬ 
der  them  nearly  about  the  end  of  the  metatarfal  bones. 
Then  one  is  implanted  into  the  firft  bone  of  the  great 
toe,  on  the  infide  of  the  long  tendon  under  which  it  had 
turned.  The  fecond,  third,  and  fourth  tendons  are  in- 
ferted  into  their  refpeffive  next  toes,  and  the  little  toe  is 
■left  without  one.  The  three  laft  of  thefe  tendons  form 
a  fort  of  flit,  the  two  fides  of  which  pafs  along  the 
fides  'of  the  toes,  furrounding  the  long  tendon,  fome- 
thing  like  a  perforatus  ;  fo  that  the  three  laft  tendons 
are  inferted  along  with  the  long  tendons  into  the  laft 
bone  of  the  toes. 

The  obliquity  of  this  fliort  mufcle  counterads  the 
obliquity  of  the  long ;  and  it  ferves  to  extend  and  to 
fpresd  the  to^,  and  to  pull  them  away  from  the  great 
toe. 

CXCVI.  The  extensor  pollicis  proprius  is  a 
very  flender  mufcle,  running  from  the  top  of  the  leg  to 
the  fecond  joint  of  the  great  toe.  It  a^es  from  the 
fibula,  a  little  below  its  head,  grows  tendinous  as  it 
approaches  the  foot,  then  paffing  under  the  annular 

VOL.  I.  T  ligament^ 
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ligament,  and  the  crofs  ligament  of  the  foot,  it  goes  oil-' 
wards  to  the  fecond  joint  of  the  toe  over  the  firft. 

The  fucceffion  in  which  thefe  mufcles  lie,  under- and 
behind  each  other,  is  this firft,  the  tibialis  antkus,  th& 
onterraoft  mufcle,  arifes  from  the  fore  part  of  thetibiav 
neareft  the  fore  part  of  the  leg,  at  the  ridge  of  the  tibia: 
fecondly,  the  extenfor  pollicis  lies  immediately  behind, 
and  under  the  tibialis  anticus :  thirdly,  the  extenfor  di- 
gitorum  communis  lies  behind  that :  and  fourthly,  the’ 
peroneus  tertius  lies  behind  the  common  extenfor,  like 
a  part  of  that  mufcle. 

Thefe  extenfor  tendons  are  bo  raid  down  by  crofe 
bands,  refembling  the  annular  ligaments  of  the  wrifts.r 
The  general  fafcia  of  the  thigh  is  continued  over  the 
knee,  and  down  the  leg  it  is  much  ftrengthehedi.at 
the  knee,  where  it  adheres  to  each  point  of  bone ;  it 
defcends  very  thick  and  ftrong,  over  the  leg,  binding- 
down  and  ftrengthening  the  tibialis  anticus  and  ex¬ 
tenfor  mufcles.  The  ftieath  grows  thinner  towards  the 
ancle,  but  where  it  patTes  over  the  joint  it  is  fo  re¬ 
markably  ftrengthened  by  its  adhefions  to  the  outer  and 
inner  ancles,  that  it  feems  to  form  two  diftind  crofs 
bands,  which,  going  from  the  point  of  the  outer  ancle, 
acrofs  the  extenfor  tendons,  to  the  point  of  the  inner 
ancle,  forms'  a  ftrong,  crucial  ligament,  refembling, 
the  annular  ligament  of  the  wrift  ;  fo  that  this,  which 
is  called  the  crucial  ligament  of  the  ancle  or  foot,  is 
plainly  but  a  ftrengthening  of  the  common  ftieath. 

The  remaining  mufcles  in  the  foot  are  the  inter- 
ossEi,  which,  in  the  foot,  are  found  fingle  on  the  lower 
furface  or  foie,  but  double,  and  two  headed,  upon  the 
upper  part  of  the  Toot.  The  abductor,  flexor, 
and  ADDUCTOR  pollicis^  which  furround  the  great 
toe,  fomething  like  thofe  of  the  thumb  ;  and  the  ab¬ 
ductor  and  flexor  minimi  digiti,  furrounding  the 
little  toe ;  and  there  is  a  fmall  flip  of  mufcle,  the 
TRANsvERSALis  PEDIS,  which  goes  acrofs  the  fble  of 
the  foot. 

CXCVII.  The  ABDUCTOR  pollicis  arifes,  by  very 
■  2  ftiort 
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filort  tendinous  fibres,  from  the  knob  of  the  os  calcis, 
and  alfo  from  a  ligament  which  ilretches  from  this  knob 
to  the  flieath  which  belongs  to  the  tibialis  pofticus ; 
and  it  arifes  alfo  from  the  tendinous  partition  betwixt  it 
and  the  fliort  flexor  of  the  toes ;  and  although  it  forms 
a  beginning  tendon  oppofite  to  the  cuneiform  bone, 
the  tendon  is  not  naked,  till  it  has  reached  the  middle 
of  the  long  raetatarfal  bone.  It  unites  with  the  fhort 
flexor  of  the  fame  toe,  and  is  inferted  into  the  firft  bone 
or  phalanx  of  the  toe  at  its  root.  Its  ufe  is  to  pull  afide 
the  toe,  and  at  the  fame  time  to  bend  it  a  little  ;  it 
alfo  curves  the  foot  itfelf,  for  a  joint,  or  any  loaded  part,- 
is  much  better  fupported  by  mufcles  than  by  ligaments  ; 
and  this  arch  requires  fupport  more  than  almoft  any 
other  part. 

GXCVIII.  Flexor  brevis  pollicis.  This  mufcle 
is  much  fliorter  than  the  laft,  and  lies  betwixt  the  ab¬ 
ductor  and  the  adductor  ;  it  lies  immediately  upon, 
the  metatarfal  bone. 

Its  origin  is  by  a  pretty  long  tendon  from  the  heel 
bone,  and  from  the  os  cuneiforme  externum,  by 
two  feparate  flips,  from  the  heel-bone,  being  a  full  inch 
in  length  ;  it  alfo  adheres  to  the  membranous  partitions 
on  either  fide  of  it.  It  is  foon  divided'  into  two  heads  j 
one  goes  to  the  abdudtor,  and  the  other  goes  to  the 
addudlor,  to  have  the  tendons  inferted  with  theirs,  into  • 
the  root  of  the  firft  bone  or  phalanx.  Thefe  tendons 
contain  the  fefamoid  bones  ;  and  the  parting  of  the 
two  heads  makes  a  channel  for  the  tendon  of  .the  long 
flexor  to  run  in. 

Its  ufe  is  to  bend  the  firft  joint  of  the  great  toe. 

CXCIX.  The  ADDUCTOR  pollicis  is  the  third  and 
laft  portion  of  the  mufcle  which  encircles  the  great 
toe. 

It  arifes  from  the  heel-bone,  by  a  tendon  as  long 
almoft  as  that  which  it  gives  the  abdu0:or  :  It  does  not 
immediately  arife  from  the  heel-bone  ;  but  there  is  a 
ligament  extended  from  the  heel-bone  to  the  os  cu- 
boides,  and  it  arifes  from  that  ligament :  this  is  the  liga¬ 
ment  ,  under  which  the  tendon  of  the  peroneus  longus 
Y  2  glides. 
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glides.  The  adduftor  is  divided  into  two  fleihy  fafciculf 
or  heads  ;  thefe  unite,  tod  going  obliquely  inwards,  are 
inferted  either  into  the  fefamoid  bone,  ©r  direQily  into 
the  firft  bone  of  the  great  toe. 

CG.  The  TRANSVERSALi-s  PEDIS  extends  tranf- 
verfely  acrofs  the  foie  of  the  foot,  at  the  head  of  the  me« 
tatarfal'  bones ;  it  is  a  veEy  fmall  mufele,  and  refembles 
a  good  deal  the  palmaris  brevis. 

It  arifes  from  the  ligament  which  connefts  the  bones 
of  the  tarfus  together,  and  a  fmall  mufeular  belly  is- 
formed,  which  is  inferted  into  the  tendon  of  the  ad- 
JDUCTOR  POLLICK. 

Itsufe  is  faid  to  be,  tb  make  a  fort  of  guftef  in  the 
foot,  by  drawing  the  heads  of  the  metatarfal  bones  toge¬ 
ther  ;  but  is  it  not  evident,  that  this  is  one  of  many  in- 
ftances  of  mufcles  being  a  more  perfe&  fupport  than 
ligaments  ?  — -  It  is  a  fupport,  having  a  fort  of  intelli-* 
gence,  Gontrafting  or  relaxing,  according  to  the  necef- 
fity  or  degree  of  force ;  indeed,  exeept  this  ufe,  it  is 
not  eafy  to  affign  any,  for  there  is  very  little  occafion  for 
hollowing  the  foot  in  this  direction. 

CCI.  The  ABDUCTOR  MINIMI  DiGiTi,  like  the  ab- 
duftbr  pollicis,  is  a  pretty  long,  mufele,  but  very  flender,; 
lying  on  the  outer  fide  oi  the  foot. 

Its  origin  is  from  the  knob  of  the- heel-bone,  and- 
•from  the  tendinous  feptum,  which  covers  the  flexor 
brevis :  it  forms  two  fmall  tendons  in  the  fame  direc¬ 
tion:  one  fmall  and  fliorter  tendon  is  fixed  into, the 
metatarfal  bone,  at  its  root :  The  other  goes  forward,- 
to  be  inferted  into  the  root  of  the  firft  bone  .of  the  toe,; 
fo  that  this  mufele  clearly'  performs  both  the  offices  af- 
cribed  to  the  other  flexors.  It  bends  the  toe  to-whichit 
belongs,,  and  it  extends  and  fupports  the  tarfus  in  walk-' 
ing  ;  and  it  carries  the  toe  a  little  outwards,  from  which- 
it  has  its  name.- 

CCir.  The  FLEXOR  BREVIS’  MINIMI  DIGITI  is  next,* 
and  is  almoft  the  fame  mufele  in  place  and '  office :  it 
is  an  exceedingly  fmall  mufele;  it  juft  meafures  the 
length  of  the  metatarfal  .bone,  and  arifes  from  it.  Its' 
origin  is  from  the  root  of  the  metatarfal  bone  of  the- 

little 
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dittle  toe,  and  from  the  ligament  by  which  that  bone 
is  conneQ;ed  with  the  os  cuboides  ;  its  fmall  belly  runs 
4:he  length  of  that  -  bone,  and  it  is  implanted  by  a 
•fhort -tendon,  into  theTQot  .of  t^ie  firft  bone  of  thg 
little  toe. 

Its  ufeis  to  bend  the  toe. 

CCIII.  The  iNTEROssEi  iNTERNi  are  three  fmall 
-mufcles,  feated  in  the  planta  pedis,  as  the  interolfei 
manus  are  in  the  .palm  of  the  hand.  Their  flender 
-tendons  pafs  through  the  openings  of  the  aponeurofis 
plantaris,  and,  going  on  the  infide  jof  the  toes,  are, 
like  the  iumbricales,  inferted  along  with  the  extenfor 
•tendons. 

Thefe  pull  the  toes  towards  the  great  toe,  bend  the 
-firft:  joint,  and,  extend  the  fecond  and  third. 

CCIV.  The  INTEROSSEI  EXTERNi  are,  like -the  cor- 
relponding  mafcles  of  the  hand,  four  in  number,  and 
double-fieaded,  and  have  been  named  bicipites.  They 
.rife  from  the  metatarfal  bones,  on  each  fide  of  them-: 
each  has  fome  little  variety  in  its  origin  or  courfe  j  but 
it  is  far  from  being  worth  our  while  to  deferibe  each 
individually,  as  many  do  :  it  is  fufficient  to  obferve  their 
origin,  and  .that  their  tendons  a]l  meet  the  tendons  of 
the  long  and  .Ihort  extenfers  of  the  lumbricai.^s,  and 
,of  the  INTEROSSEI  INTERNI,  upon  the  backs  of  tfie 
toes  ;  fo  that  the  whole  forms  a  web,  aponeurofis,  or 
Iheath,  -which  covers  the  upper  part  of  the  toe,  and  ad¬ 
heres  to  its  point. 

The  office  of  thefe  mufdes  is  to  extend  the  toes. 

pLANTAf  aponeurosis.  — The  palm  and  the  foie 
are  much  expofed,  and  are  fpecially  defended  by  a  thick 
tendinous  aponeurofis.  In  the  palm,  there  is  the  more 
reafon  to  fufped  expanfion  to  proceed  from  the  tendon 
of  one  mufcle,  becapfe  the  tendon  of  the  palmaris  is 
inferted  into  it;  yet  that  is  not  probable ;  for  the  ten¬ 
don  is  very  llejider,  and  quite  unfit  for  the  generation 
of  fo  broad  a  flieet  of  aponeurofis.  In  the  foot,  fuch  an 
origin  is  ftill  lefs  probable  ;  for  the  plantaris  tendon  does 
not  terminate  in  the  plantar  aponeurofis,  but  is  inferte4 
mtp  the  heel-bone. 
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The  plantar  aponeurofis  arifes  moft  diftindly  from 
that  part  of  the  tuber  of  the  heel-bone  upon  which  we 
{land  ;  it  is  divided  into  three  (heaths.  Sabbatier 
makes  a  middle,  external,  and  internal  portion  of  the 
fame  aponeurofis.  Albinus  alfo  defcribes  it  as  three 
diftindt  aponeurofis ,  one  for  the  middle  of  the  foot ; 
one  for  the  abdudor  of  the  great  toe;  and  one  the 
aponeurofis  of  the  abdudor  of  the  little  toe ;  all  con- 
neded  together  only  by  their  edges.  Cowper  confiders 
it  as  a  general  expanfion  from  the  plantaris ;  and  it  is 
from  this  prejudice  that  the  mufcle  has  its  name. 

But  its  true  origin  is  from  that  part  of  the  knob  of 
the  heel  bone  on  which  we  (land.  The  middle  and 
more  pointed  tendon  arifes  from  the  very  point  of  the 
knob.  The  inner  fafcia  arifes  from  the  infide  of  this.; 
and  the  outer  one  from  the  outfide.  And  though  thus 
divided  into  three  heads,  yet  the  whole  origin  is  from 
the  heel-bone.  From  this  point  the  aponeurofis  goes 
forward,  expanding  till  it  is  as  broad  as  the  roots  of  the 
toes  ;  fo  that  the  whole  has  the  fiiape  of  a  fandal ;  and 
as  it  expands,  its  fibres  are  fcattered,  fo  as  to  have  a 
radiated  appearance.  Accordingly  the  part  neareft  the 
heel  is  thicker,  while  the  broader  part  is  thinner. 

It  goes  forward  like  the  foie  of  a  fhoe,  till  having 
approached  the  heads  of  the  metatarfal  bones,  it  is  di¬ 
vided  into  five  heads,  correfponding  with  the  five 
knobs ;  and  each  of  thefe  heads  again  fubdivides  itfelf 
into  two  bands,  which,  pafTing  on  each  fide  of  the  heads 
of  the  metatarfal  bones,  is  fixed  into  the  fides,  fo  as  to 
leave  room  for  the  paffing  of  the  tendons,  and  nerves, 
.and  arteries. 

Now  this  middle  aponeurofis  fends  down  a  deep 
flrong  partition  one  each  fide  of  it ;  which  is  the  beft 
reafon  that  I  know  for  making  thefe  three  diftindt 
aponeurofis  ;  for  by  thefe  perpendicular  partitions,  the 
hollow  of  the  foot  is  feparated  into  three  diflinct  cham¬ 
bers  :  under  the  middle  one  are  concealed  the  ten¬ 
dons  of  the  long  flexors,  with  the  lumbricales  and 
fhort  flexor  mufcles  :  under  the  outer  one  the  flexor 
and  abdudtor  of  the  little  toe:  and  under  the  inner 


one 
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..one  the  addudor,  flexor,  and  the  abdudors  of  tha 
-great  toe. 

The  ufes  of  this  great  and  very  ftrong  aponeurofis 
,are  :  that  it  pro  teds  all  the  parts,  the  blood  veflels, 
mufcles,  and  nerves  that  lie  under  it:  that  it  fupports  the 
arch  of  the  foot,  both  in  (landing  and  in  motion,  pafling 
-from  heel  to  toe  like  a  bow-ftring  acrofs  its  arch  :  that 
it  binds  down  the  mufcles,  and  confeqiiently  fupports 
and  aflifts  them  in  their  ftrong  adions :  that  it  gives 
.origin,  or  part  of  their  origin,  to  many  of  the  mufcles  ; 
which,  by  their  frequent  and  irregular  adhefion  to  it, 
are  very  difficult  to  diffed  ;  that  it  forms  openings  or 
rings,  in  which  the  tendons  of  the^other  mufcles  pafs. 


CHAP.  IX. 

OF  THE  MUSCULAR  POWER. 

That  contradile  .power  which  refides  in  the  mufcular 
or  living  fibre  is  a  phenomenon  the  moft  wonder¬ 
ful  and  perplexing  of  a.11.  When  we  cannot  reach  the 
true  point,  the  mind'too  often  condefcends  to  the  moft 
trifling  purfuits :  and  fo,  when  -the  older  phyfiologifts 
uould  not  underftand  the  intrinftc  nature  of  this  muf¬ 
cular  power,  they  endeavoured  to  difcover  the  fize,  the 
colour,  and  other  external  properties  of  the  fibre  ;  fool- 
ilhly  defiring  to  know  what,  if  known,  could  be  of  no 
avail.  Colour  was  believed  to  be  effential  to  the  con- 
ftitution  of  a  mufcle  :  but  in  fowls,  in  amphibious  ani¬ 
mals,  in  fifhes,  in  worms  and  infeds,  through  all  the 
gradations  of  animals  of  different  fpecies  or  different 
fixes,  the  colours  of  the  mufcular  fibre  change.  In 
fifhes  and  in  infeds,  it  is  entirely  white  5  even  in  the 
human  body,  it  is  not  effentially  red  :  the  blood  which 
makes  the  fibre  red  may  be  w'afhed  away.  Then  why 
fliould  we  define  a  mufcle  by  that  accidental  property 
which  it  fo  often  wants,  and  of  which  it  may  be  fo 
y  4  eafily 
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eafily  deprived,  while  we  may  define  it 'more  truly  by 
its  contradiie  power,  the  only  evidence  of  its  nature, 
and  its  chief  diftinftion  in  the  fyftem  ;  for  the  contrac¬ 
tion  of  the  iris  coiiftitutes  its  nature  j  it  is  a  mufcle  by 
truer  marks  than  by  its  colour ;  and,  by  the  fame  rule, 
the  mufcles  of  the  lead  infed  are  as  perfed  as  the  muf. 
cles  of  a  man. 

Philofophers  of  the  laft  age  had  been  at  infinite  pains 
to  find  the  ultimate  fibre  of  mufcles,  thinking  to  difcover 
its  properties  in  its  form  ;  but  they  faw  juft  in  propor¬ 
tion  to  the  glaffes  which  they  ufed,  or  to  their  pradice 
and  Ikill  in  that  art,  which  is  now  almoft  forfaken. 
Some  found  the  fibres  to  be  of  one  equal  fizein  all  crea¬ 
tures,  however  various  :  others  found  them  proportioned 
to  the  fize,  or  age,  or  ftrength  of  their  fubjed  j  but 
even  fuch  difcrepancies  are  trivial  to  thofe  w^hicb,  in  one 
of  the  greateft  of  thefe  minute  philofophers,  are  found 
almoft  in  the  fame  page  ;  fometimes  affirming  the  ulti¬ 
mate  fibre  to  be  greater  or  fmaller,  according  to  the 
ftrength  of  the  fubjed,  and  again  making  them  of  equal 
ftze,  in  the  whale  and  in  the  infed. 

Others,  lefs  troubled  about  the  ultimate  fize  of  thefe 
ftbres,  had  conceived  notions  of  their  form,  which,  in 
the  credulity  of  the  times,  rofe  into  the  importance  of 
dodrines,  and,  from  the  firft  raw  conceptions  of  their 
authors,  were  finally  proved  by  the  microfcope,  for- 
footh ;  and  while  one  author  was  drawing  his  rhom- 
boidal  fibres,  all  conjoined  in  regular  fucceffion,  and 
another  defcribing  them  alfo  from  the  microfcope,'  as 
confifting  of  fix  cylindrical  fibres,  involved  in  a'  fpiral 
one,  a  third  reckoned  the  fibres  a  fucceffion  of  fpherical 
bodies :  and  Cowper  thought  that  he  was  injeding  with 
quickfilver,  chains  of  bells  jointed  with  each  other. 
For  the  honour  of  the  age,  thefe  vanities  are  forgotten 
now.  And  why,  indeed,  ffiould  we'  fdek  the  ultimate 
fibres  of  the  mufcle,  or  ftudy  their  forms,  when  the  dif- 
covery  could  not.  advance  us  one  fingle  ftep  in  the 
knowledge  of  its  nature  or  effence  ?  What  avails  it  that 
we  have  difcovered  (if  we  have  really  difcovered)  the 
fliape  of  the  particles  of  the  blood  5  the  wave-like  fibres 
■  within 
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within  the  fubftance  of  the  nerves  ;  or  the  jointed  ap¬ 
pearance  in  the  fmaller  fibres  of  mufcles  ?  We  do  not 
underftand  the  nature  of  the  blood,  the  properties  of 
the  nerves,  nor  the  contraflile  power  of  the  mufcles 
at  all  better  by  this  peculiar  form  of  the  internal  flruc- 
ture,  than  we  do  by  the  grofler  marks  of  their  external 
form. 

Phyfiologifts  have,  by  a  late  fenfe  of  their  own  weak- 
nefs,  been  at  laft  humbled  to  this  becoming,  but  un¬ 
willing  acknowledgement;,  that  this  contraftility  of  the 
mufcles  is  ah  brigihal  endowment  of  this  living  matter 
derived  from  the  Creator,  imparted  in  a  way  which  we 
cannot  know,  and  fo  attached  to  the  organization  of 
the  mufcular  fibre,  that  where  its  organization  is  de- 
ftroyed,  this  power  is  loft.  We  have  refigned  the 
fearch  after  a  mechanical  or  phyfical  caufe,  and  feek 
only  to  learn  the  properties  of  this  living  power,  and 
the  excitements  by  which  it  is  moved.  To  this  end 
it  is  neceflary  to  define  this  power,  diftinguiftiing  it 
from  thofe  feelings  or  motions  which  refult  from  the, 
nerves.  The  vis  infita,  being  that  power  which  be¬ 
longs  to  mufcles,  is  the  fource  of  motion  and  animal  life. 
The  vis  nervea,  being  that  property  which  is  peculiar  to 
nerves,  is  the  feat  pf  feeling,  and  the  caufe  of  volun¬ 
tary  motion,  relating  chiefly  to  the  enjoyments  and  con- 
fcioufnefs  of  life;,  for  life  and  motion  exift  even  in 
plants,  and  in  many  creatures,  which,  not  having 
nerves,  have  neither  confcioufnefs  nor  enjoyment,  and 
in  which  the  place  of  feeling  is  fupplied  by  a  lefs  perfect 
inftinct,  by  this  vis  infita,  or  fome  analogous  inherent 
power. 

'  This  irritable  '  power  refiding  in  mufcles,  may  be 
defined  the  property  by  which  mufcles  feel  and  re-ad:, 
upon  certain  ftimuli  being  applied,  without  that  feeling 
being  conveyed  to  the  fenforium,  without  a  confciouf- 
hefs  of  adion,  without  any  other  natural  dependence 
on  the  fyftem  than  that,  while  certain  orders  of  muf¬ 
cles  are  obedient  to  their  own  ftimuli  only,  as  the  heart 
to  the  blood,  other  orders  of  the  mufcles  are  ready  to 
deceive  the  commands  of  the  will.  And  above  all,  lb 
'  little 
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little^  dependent  is  this  adtion  upon  the  nerves,  that  it 
is  as  perfeft  in  animals  which  have  no  nerves,  and  is 
for  a  time  very  perfedl:  in  the  parts  which  have  been  fe,- 
vered  from  the  fyftems  to  which  they  belonged.  This 
power,  inherent  in  the  mufcular  fibre,  belonging  to  its 
jconftitution,  and  not  derived  from  without, ,  is  the 
vis  infita,  or  irritability  of  Haller  *,  the  vis  vitalis  of 
Goerter,  the  ofcillation  of  Boerhaave,  and  the  tonic 
power  of  Stahl.  It  is  feen  in  the  fpontaneous  and  tre¬ 
mulous  contractions  of  mufcles  when  lacerated  ;  as  in 
wounds,  when  cut  in  operations,  when  entirely  fepar 
rated  from  the  body ;  as  in  experiments  upon  animals, 
like  that  tremulous  motion  which  we  often  feel  in 
various  parts  of  the  body,  without  any  evident  caufe, 
and  independent  of  the  will.  Even ,  when  the  body  is 
dead  to  all  appearance,  and  the  nervous  power  gone, 
this  contractile  power  remains ;  fo  that  if  a  body  be 
placed  in  certain  attitudes,  before  it  be  cold,  its  mufcles 
will  contradt,  and  it  will  be  fixed  in  that  pofture  till  the 
organization  yields  and  begins  to  be  dilfolved ;  it  is  the 
fame  inherent  power  by  which  a  cut  mufcle  contradts 
and  leaves  a  gap.  This  is  but  a  faint  indication  of  that 
latent  power,  which  can  be  eafily  excited  to  the  moft 
violent  motions,  and  on  which  all  the  ftrength  of  the 
mufcles  depends  :  for  the  ligaments,,  tendons,  burfse  of 
joints,  and  all  thofe  parts  which  have  no  living  power, 
are  capable  of  bearing  the  fame  weight  when  dead  as  when 
alive.  But  fuch  is  the  connedtion  betwixt  the  organ!? 
zation  of  a  mufcle  and  its  cpntradlile  power,  that  the 
moment  it  dies  its  power  is  gone  ;  and  the  mufcle  which 
could  lift  a  hundred  pounds  while  alive,  cannot  bear  the 
weight  of  a  few  pounds  when  dead.  This  latent  power 

'*  The  irritability  of  a  mufcle  is,  perhap?,  more  properly  the 
yis  infita,  or  inherent  power  called  into  immediate  action,  by  the 
prefence  pf  ftimuU  ;  and  as  for  the  names  of  Tonic  Power,  Vital 
Power,  and  the  reft,  the  terms  are  quite  undefined,  and  may, 
perhaps,  have  referred  rather  to  the  combined  effedt  of  all 
the  powers  of  life,  and  of  all  the  properties  of  inanimate  mat¬ 
ter,  of  nervous  fympathy,  elafticity,  and  of  mufcular  power 
combined. 


may 
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may  be  brought  into  full  afllon  by  various  ftimuli. 
The  latent  power  itfelf  is  called  vis  infita,  the  afting 
power  put  into  adion,  or  the  .  proof  of  the  vis  infita, 
upon  applying  ftimuli,  is  called  the  irritability  of  muf- 
cles.  1  his  irritability  is  fo  far  independent  of  nerves, 
and  fo  little  connefted  with  feeling,  which  is  the  pro¬ 
vince  of  the  nerves,  that  upon  ftimulating  any  mufcle  by 
touching  it  with  a  cauftic,  or  irritating  with  a  fharp 
point,  or  driving  the  eleftric  fpark  through  it,  or  ex¬ 
citing  with  the  metallic  conduftors,  as  of  filver  and 
zinc  the  mufcle  inftantly  contraflis  ;  although  the 
nerve  of  that  mufcle  be  tied,  although  the  nerve  be  cut 
fo  as  to  feparate  the  mufcle  entirely  from  all  connection 
with  the  fyftem,  although  the  mufcle  itfelf  be  feparated 
from  the  body,  although  the  creature  upon  which  the 
experiment  is  performed,  may  have  loft  all  fenfe  of 
feeling,  and  have  beeen  long  apparently  dead.  Thus,  a 
mufcle  cut  from  the  limb,  trembles  and  palpitates  for 
long  after  ;  the  heart  feparated  from  the  body  contracts 
when  irritated  5  the  bowels,  when  torn  from  the  body, 
continue  their  periftaltic  motion,  fo  as  to  roll  upon 
the  table,  ceafing  to  anfwer  to  ftimuli  only  when  they 
become  ftiff  and  cold  ;  and  too  often  in  the  human, 
body,  the  vis  infita  lofes  the  exciting  power  of  the 
nerves,  and  then  palfy  enfues  ;  or,  lofing  all  the  gover¬ 
nance  of  the  nerves,  the  vis  infita,  acting  without  this 
regulating  power,  falls  into  partial  and  general  convul- 
fions.  Even  in  vegetables,  as  in  the  fenfitive  plant,  this 
contractile  power  jives.  Thence  comes  the  diftinClion 
betwixt  the  irritability  of  mufcles  and  the  fenfibility 
of  nerves ;  for  the  jritability  of  mufcles  furvives  the 
animal,  as  when  it  is  aClive  after  death  j  furvives  the 
life  of  the  part,  or  the  feelings  of  the  whole  fyftem,  as 
in  univerfal  palfy,  where  the  vital  motions  continue  en¬ 
tire  and  perfed:,  and  where  the  mufcles,  though  not 
obedient  to  the  will,  are  fubje(ft  to  irregular  and  violent 

*  See  a  moft  ingenious  diflertation  by  my  pupil  Mr.  Fowler, 
tbe  fifft  writer  in  this  country,  on  this  very  ihterefting  noveltyj 
y^here  the  operations  of  this  new  excitement  are  explained. 

adions  | 
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aftlons  ;  and  it  furvives  the  connexion  with  the  reft  of 
the  fyftem,  as  where  animals  very  tenacious  of  life  are 
cut  into  parts  :  but  fenfibility,  the  property  of  the 
nerves,  gives  the  various  modifications  of  fenfe,  as  vifion, 
hearing,  ^d  the  reft  ^  gives  alfo  the  general  fenfe  of 
pleafure  or  pain,  and  makes  the  fyftem,  according  to  its 
various  conditions,  feel  vigorous  and  healthy,  or  weary 
and  low.  And  thus  the'  eye  is  fenfible,  and  the  fkin  is 
fenfible ;  but  their  appointed  ftimuli  produce  no  motions 
in  thefe  parts  ;  they  are  fenfible,  but  not  irritable.  The 
heart,  the  inteftines,  the  urinary  bladder,  and  all  the 
mufcles  of  voluntary  motion,  anfwer  to  ftimuli  with  a 
quick  and  forcible  contraction  ;  and  yet  they  hardly 
feel  the  ftimuli  by  which  thefe  contraftions  are  pro¬ 
duced,  or  at  leaft  they  do  not  convey  that  feeling  to  the 
brain.  There  is  no  confcioufnefs  of  prefent  ftimulus 
in  thofe  parts  which  are  called  into  adlion  by  the  im- 
pulfe  of  the  nerves,  and  at  the  command  of  the  will : 
fo  that  mufcular  parts  have  all  the  irritabilitv  of  the 
fyftem,  with  but  little  feeling,  and  that  little  owing  to 
the  nerves  which  enter  into  their  fubftance  ;  while 
nerves  have  all  the  fenfibility  of  the  fyftem,  but  no 
motion. 

The  VIS  INSITA  is  a  powmr  that  is  in  continual  force, 
preferving  the  parts  ready  for  their  proper  ftimuli,  what¬ 
ever  thefe  may  be  :  one  fet  obeying  their  own  peculiar 
ftimuli  chiefly,  while  others  are  obedient  to  the  nervous 
power,  and  the  influence  of  the  will.  The  heart  is 
ftimulated  by  the  quantity  or  quality  of  its  blood ;  the 
ftomach  by  the  prefence  of  food  ;  the  inteftines  by  their 
contents  :  the  urine  ftimulates  the  bladder  ;  the  venor 
real  appetite  ftimulates  the  genital  fyftem  ;  the  foetus 
ftimulates  the  womb  j  and  the  voluntary  mufcles  (if  we 
may  be  allowed  to  guefs  at  a  thing  fo  little  known), 
are  excited  by  the  nerves,  and  fo  are  obedient  to  the 
will ;  for,  to  our  limited  view,  the  nerves  feem  to  he 
the  foie  melTengers  of  thefe  commands,  and  any  ftimulus 
to  the  nerves  moves  the  mufcles  like  the  commands  of 
the  will.  The  abfence  of  the  due  ftimulus  to  each,  or 
the  prefence  of  the  ordinary  ftimuli  in  too  great  power, 

•  will 
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•^11  excite  enormous  and  irregular  motions,  as  fulnefs  of 
blood  in  the  heart,  poifons  in  the  ftomach,  acrimonies  in 
the  inteftinal  canal,  or  the  paflions  of  anger  or  feaP  in 
the  fyftem  of  the  voluntary  mufcles.  The  due  ftimuli 
preferye  their  right  tone  and  action ;  but  thefe  violent 
ftimuli  hurt  their  irritability,  or  mo\dng-  power  j  the, 
heart  ads  weakly  after  fevers ;  the  appetite  is  languid 
after  debauch  ;  the  limbs  are  .weakened  by  labour; 
and  the  whole  fyftem  is  ruined  by  excefs.  Thus,  the 
fundions  by  which  the  fyftem  lives,  the  heart,  the 
ftomach,  the  bowels,  and  the  womb,  the  various  forts’ 
of  veflels  by  which  the  fluids  are  conveyed,  are  pro¬ 
vidently  removed  from  the  influence  of-  flie  will ;  for 
thefe  are  the  machines  of  the  fyftem,  whofe  motions 
could  not  flop,  muft  not  be  interrupted,  nor  lowered,' 
nor  raifed,  but  muft  move  and  ad  according  to  the 
needs  of  the  fyftem^^  Not  left  to  the  irregularities  or' 
eareleffnefs  of  voluntary  motions,  they  are  governed 
each  by  its  own  peculiar  ftimulus,  and  ad  in  a  conti¬ 
nued  and  equal  courfe. 

Thus,  there  are  in  the  body  two  living  powers,  which 
are  as  caufe  and  effed  in  all  the  motions  of  our  fyftem. 
The  NERVES  ftand  as  an  intermedium  betwixt  all  exter¬ 
nal  objeds  and  our  general  fenfe ;  by  the  impreflions 
through  thefe  come  pleafure  and  pain,  and  all  the 
motives  to  adion  ;  by  the  will,  returned  through  the 
nerves,  all  voluntary  motions  enfue.  Thus,  are  the 
nerves,  as  intemuncii,  betwixt  the  external  impreffion 
and  the  moving  power.  But  nerves  were  never  known 
to  move  under  the  influence  of  ftimuli ;  the  moving 
power  is  another  property  of  a  diftind  part  of  our  body, 
having  its  own  arrangement  of  particles,  and  its  own 
peculiar  form.  All  motion  then  proceeds  from  the 
joint  operation  of  either  power  ;  the  nerves  convey  the 
impreflions,  while  the  mufcles  contain  the  power;, 
and  it  is  here,  as  in  other  natural  effeds,  the  external 
caufe  changes,  while  the  inherent  property,  the  fubjed 
of  its  operation  remmns  the  fame.  The  nervous  power 
is  the  regulator  of  the  fyftem  ;  it  is  the  property  fuited 

to 
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to  all  the  fupports  of  life,  upon  which  they  a£t,  and 
by  which  they  mainiaiii  their  power  over  our  body ; 
but  is  fubjed  to  continual  changing  :  it  rifes  and  it  falls, 
is  perfed  or  low  ;  but  the  energy  of  the  mufcle,  which 
is  to  anfwer  to  this  power,  remains  ever  the  fame,  while 
its  oganization  remains  :  the  nervous' power  is  exhauiled. 
and  languid  ;  but  the  mufcular  power  is  always  perfedj 
always  ready  for  the  .excitement  of  ftimuli,  or  for  the 
commands  of  the  will. 

There  is  (if  we  may  be  allowed  any  expreffipn  fo 
loofe  and  indefinite)  the  will  of  the  fyftem,  and  the 
will  of  the  mind  ;  it  is  the  will  of  the  fyftem,  that, 
through  the  medium  of  nerves  of  wide  fympathy  and 
confent,  governs  and  leads  in  harmony  all  the  confent- 
ing  fundions  of  the  body,  and  lowers  and  raifes  their 
powers,  according  to  the  weaknefs  or  ftrength,  or  full- 
nefs  or  wants  of  the  body  ;  while  the  will  of  the  mind 
commands  thofe  voluntary  motions,  wftiich  it  is  its 
choice  to  perform.  So  natural  feems  that  notion 
which  has  long  prevailed,  of  an  archaeus,  or  prefiding 
Ipirit,  which,  like  a  latent  inftitid,  regulates  and  pre- 
ferves  the  fyftem,  prompts  to  what  is  right,  and  creates 
an  averfion  to  w'hat  is  wrong,  and  raifes  or  allays  the 
adions  of  the  vital  organs,  preferving  the  fyftem  in 
health,  and  ftriving  againft  difeafe.  The  voluntary 
mufcies  are  put  under  the  commarid  of  the  will,  while 
the  involuntary  mufcies,  by  which  the  vital  organs 
move,  are  infulated  and  mechanical,  and  depend  lefs 
on  cur  fpiritual  part for  life  and  exiftence  depend  lefs 
on  feeling,  or  that  w'hich  is  allied  to  our  fpiritual  part, 
and  more  on  the  irritable  and  moving  power  ;  and  it 
W'as  fit  that  this  irritable  power  fliould  be  divided  from 
our  feelings  and  our  will  which  are  irregular  and  tran- 
fitory,  and  apt  rather  to  derange  than  to  preferve  the 
fyftem. 

Hov/  this  divifion  is  accomplilhed,  we  do  not  know 
in  any  furer  way  ;  but  we  fee  that  the  heart,  the  lungs, 
the  ftomach,  and  the  inteftines,  have  a  proportion  of 
nerves,  fo  much  lower  than  the  mufcies  of  voluntary 

motion. 
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inotioii,  that  their  very  exiftence  has  been  denied.  Yet 
there  are  nerves  proper  to  the  vital  parts  :  the  phrenic 
nerve  goes  to  the  diaphragm  ;  the  par  vagum  to  the 
heart,  lungs,  and  ftomach  ;  the  fymphathetic  nerve  to 
the  heart,  to  the  inteftines  and  other  vifcera  of  the  abdo¬ 
men  :  thefe  nerves  are  appropriated  and  diftinft.  Now, 
this  queftion  occurs  :  if  the  irritable  power  be  in  thefe 
organs,  if  they  be  endowed  with  the  quality  of  feeling 
their  own  peculiar  ftimuli,  and  anfwering  to  their  impulfes, 
what  need  is  there  for  nerves  ?  but  they  alfo  have  their 
nerves,  that  they  may  not  want  fome  living  conneftion 
with  that  fyftem  to  which  they  belong  :  that  they  may 
flourifii  in  its  health,  and  languilh  in  its  difeafes ;  that 
they  may  aft  according  to  the  needs,  and  be  fubjeft 
to  the  will  of  the  ‘fyftem ;  that  the  grand  movers  of 
the  mechanical  fyftem  may  be  affefled  in  their  turns 
by  the  fpiritual  part,  and  thus  the  digeftion,  the  circu¬ 
lation,  the  venereal  appetite,  and  every  vital  power, 
are  languid  and  deprefted,  or  lively  and  perfeff,  accord¬ 
ing  to  the  conditions  of  the  whole :  and  how  thefe 
functions  are  moved  by  anger,  or  joy,  or  fear,,  needs 
not  be  told.  But  the  vital  funfitions  alfo  lofe  their 
a6;ion  :  “  The  heart  a£ls  weakly  after  fevers  ;  the  ap¬ 
petite  is  languid  after  a  debauch  j  the  limbs  are  weak¬ 
ened  by  labour ;  and  the  whole  fyftem  is  ruined  by 
excefs.’’  Thefe  organs  have  lefs  dependence  on  nerves, 
and  fo  fufpicions  arife,  that  the  irritable  pov/er,  the  very* 
bafts  of  life,  m.ay  alfo  fail;  but  how  fliould  it  fail  ? 
If  the  motions  of  our  fyftem  ceafe,  it  muft  be  either 
from  the  incapacity  of  the  mufcles,  or  from  the  lofs  of 
exciting  power  in  the  nerves.  The  nerves  are  liable  to 
change,  but  the  mufcle  retains  its  power  till  its  organi¬ 
zation  be  deftroyed.  When  the  irritable  power  of  a 
mufcle  ceafes,  when  the  heart,  for  inftance,  begins  to 
fail,  whence  can  that  lofs  arife  ?  Its  power  is  not  me¬ 
chanically  exhaufted,  elfe  from  w-hat  fource  could  it 
ever  be  renewed  ?  It  is  not  from  any  injury  touts  nerves  j 
for  the  heart,  when  cut  out  from  the  body,  may  be 
wearied  out  with  eonftant  ftimuli,  till  it  ceafe  to  aQ;  ^  and 

it 
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it  will  recover  by  reft,  without  communication  with 
the  nerves :  but  it  is  perhsips .  fuch  .a  derangement  as 
happens  in  a  fpring,  which,  being  long  bent,  lofes  of 
its  elaftic  power  :  the  arrangement  of  its  particles  fuf- 
fers  by  ftraining ;  they  are  .cornpofed  by  reft :  and  if  the 
elaftic  power  be  thus  reftored  in  an  inanimate  fpring, 
much  more  Ihould  the  contraftile  power  recover  by  reft 
in  the  mufcular  fibres  of  a  living  fyftem. 

,  The  VIS  iNsiTA  Cannot  be  wearied  nor  exhaufted  y 
fo  the  heart  is  unwearied  .in  its  function,  or  if  languid 
or  too  violent  in  its  aftions,  that  'muft  be  from  the 
power  of  ftimul  us  being  lowered  or  increafed,  not  from 
any  change  on  the  inherent  power.  The  voluntary 
mufcles  alfo  are  unwearied ;  and  fo,  after  great  fatigue^ 
we  are  fenfible  of  cramps  and  irregular  contradlions, 
fhowing  that  they  are  ftill  a'Qiive,  but  more  loofely  go¬ 
verned  by  the  nerves,  and  not  fo  fully  under  the  com- 
inand  of  the  will.  But  the  nervous  system  is  mofe 
fubjed  to  wearinefs  and  to  decay :  the  fenfes  become 
tired ;  the  feelings  oh  the  fyftem  are  exhaufted.  It  is 
from  this  failing  of  the  nervous  power,  that  violent  ex¬ 
ertions  bring  fatigue  and  pain  :  from  this  alfo  that  we 
seed  the  refreihment  of  fleep;  but  during  fleep  the 
heart,  and  all  the  involuntary  mufcles,  unwearied  in 
their  funcfions,  proceed  ftill  in  the  fame  regular  and  or¬ 
derly  courfe. 

This  irritability,  or  inherent  power,  not  only  keeps 
the  mufcles  ready,  each  for  its  peculiar  ftimulus,  but 
preferves  a  balance  over  the  whole  fyftem  of  the  muf¬ 
cles.  We  know  that  mufcles  maintain  a  conftant  afiion, 
independent  of  the  nerves.  The  rnufcles  of  one  fide 
balance  the  oppofite  mufcles  :  and  if  the  mufcles  of  one 
4ide  be  relaxed  by  paify,  the  adfion  of  the  oppofite 
mufcles  inftantly  appears  :  or  if  a  limb  be  luxated,  and 
its  mufcles  difplaced,  they  perfevere  in  a  violent  and 
fpafmodic  aftion,  till  they  be  reftored  each  to  its  place. 
Have  we  not  reafon  to  believe,  that  if  mufcles  were 
abfolutely  and  entirely  quiefcent,  they  could  not  be  fo 
inftantaneoufly  called  into  adion  ;  but  that  by  this  con¬ 
tinual 
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tinual  tenfion  or  tone,  they  more  readily  follow  the 
commands  of  the  will :  that  by  this  lefler  tendon,  they 
are  prepared  for  greater  adion,  and  inclined  to  harmo¬ 
nize  ;  for  if  all  the  mufcles  were  quiefcent,  and  one 
fudderily  moved  by  the  will,  its  antagonift  would  rife 
into  undue  adion,  and  the  co-operating  or  affifting  muf- 
cles  would  be  unprepared.  Whereas,  by  this  continual 
tenfion  of  all  the  mufcles,  one  fet  is  oppofed  to  another, 
is  confenting  with  it,  and  is  ready  to  co-operate  with  it, 
or  to  oppofe  it  in  the  due  degree :  the  mind  has  but  to 
incline  the  power  towards  one  fet,  and  immediate  and 
orderly  motions  enfue. 

The  NERVOUS  INFLUENCE,  again,  is  as  a  mere  ftimu- 
lus  to  the  voluntary  mufcles,  as  blood  is  to  the  heart,  or 
the  foetus,  or  any  foreign  body  to  the  womb.  It  lofes 
its  influence  over  the  fyfiem  fafler  than  the  ordinary 
powers  of  life  do  ;  and  the  irritable  ftate  of  the  mufcles 
continues  long  after  the  voluntary  motion,  or  the  power 
of  excitement  from  the  nerves  is  gone :  for  when  we 
die  flowly,  this  inherent  power  is  exhaufted  in  the  ftrug- 
gles  for  life.  If,  while  in  perfed  health,  we  are  killed 
by  a  fudden  blow,  the  irritable  power  of  the  muf¬ 
cles  furvives  the  nervous  fyftem  many  hours  or  days, 
and  the  flefli  trembles,  and  the  abforbents  continue  to 
abforb  ;  and  often,  as  after  fuffocation,  we  can,  by 
operating  upon  this  poor  remains  of  life,  reflore  the 
circulation,  re-animate  the  nervous  fyftem,  and  recover 
that  life,  which  feemed  to  have  entirely  left  the  body ; 
and  thus,  the  nervous  influence,  which  feemed  to  ani¬ 
mate  the  fyftem,  and  to  be  the  prime  mover  and  fource 
of  life,  owes  its  reftoration  to  that,  which  was  thought 
to  be  but  a  fecondary  power.  It  is  this  remains  of 
contraftile  power  which  fixes  the  dead  body  in  what¬ 
ever  pofture  it  is  placed  :  it  is  this  remains  of  irritabi¬ 
lity,  which  preferves  frelhnefs  in  the  animal  which 
feemed  dead,  but  which  is  really  dying  flill :  for  the* 
moment  this  lingering  portion  of  life  is  gone,  the 
body  diflblves,  and  falls  down ;  and  fo  we  judge  of 
frelhnefs,  by  the  rigidity  of  the  flelh,  and  forefee  ap¬ 
proaching  putrefaQiion,  by  its  becoming  foft.  There 
VOL.  I.  z  is 
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is  no  putrefadion  in  creatures  fuddenly  killed,  as  in 
the  accidents  which  happen  to  man,  or  in  killing  ani¬ 
mals  by  a  fudden  blow ;  in  thefe  the  body  continues 
frefh  and  fufceptible  of  ftimuli  Ipng  after  death :  but  if 
this  inherent  power,  this  irritable  nature  of  the- fibre, 
be  exhaufled  before  death,  or  in  the  moment  of  death, 
then  does  the  body  fall  quickly  into  the  condition  of  dead 
matter,  running  through  thofe  changes,  w’hich  are  the 
only  true  marks,  of  death.  The  fifli,  which  is  allowed 
to  ftruggle  till  it  be  dead  ;  the  ox,  over-driven  before 
it  be  brought  to  the  {laughter ;  the  animal  killed  by 
lightning,  which  fuddenly  explodes  (if  we  may  be  al¬ 
lowed  the  exprefllon)-  all  the  powers  of  life  ;  in  thefe 
the  contractile  power  is  effedtually  exhaufted  j  no  mark 
of  irritability  remains  j  putrefadtion  comes  quickly  on : 
and  fo  in  thofe  who  die  of .  the  plague,  of  poifon,  of 
fevers,  or  of  any  fudden  and  violent  difeafe,  which  at 
once  extinguifiies  life  in  the  vulgar  fenfe,  and  robs  the 
fyftem  of  that  remnant  of  life,  which  the  phyfiologifl; 
could  produce  to  view  ;  in  all  thefe  cafes,  the  body  be^ 
comes  putrid  in  a  few  hours.  If  a  body  becomes  putrid, 
fo  early  in  warm  climates,  it  is  not  rnerely  becaufe  putre- 
fadtion  is  favoured  by  heat  j  but  it  is  becaufe  heat  ex- 
haufts  the  vital  power,  and  often  a  part  of  the  body  has 
loft  its  organized  power,  and  is  almoft  putrid  before  the, 
whole  be  dead.  We  find,  that  we  are  wrong  in  this, 
that  when  a  body  has  loft  all  feeling  and  motion,  we 
pronounce  it  dead ;  the  nerves  indeed  have  ceafed  to  do 
do  their  office ;  ail  feeling  and  confcioufnefs  is  gone  5. 
but  the  mere  animal  power  furvives  the  nerves,  and-^ 
through  it  the  whole  fyftem  may  be  recalled  into  per- 
fed  life. 

The  powers  and  privileges  of  the  nervous  fyftem 
muft  not  be  ranked  too  high,  nor  valued  too  low :  the 
perfedfc  animal  feels  and  moves  by  the  nervous  power ; 
but  furely  its  mufcles '  are  adfuated  by  a  law  of  their 
own  nature  :  the  heart  of  the  chick  begins  to  move, 
before  we  dare  prefume,  that  there  is  any  organ  for 
diftributing  this  nervous  powder.  The-  pundum  faliens, 
is  the  heart  of  the  chick  :  it  is  feen  beating  while  the 
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body  of  the  chick  is  but  a  rude,  unformed,  and  gela¬ 
tinous  mafs;  daily  this  adive  centre  encreafes  inftrength 
and  power ;  and  it  has  a  delicate  feeling  of  ftimuli, 
and  it  quickly  re-ads,  fo  as  “  to  fly  out  into  angry 
and  perturbed  motions,’^  by  the  application  of  a  ftirau- 
lus.  It  is  excited  by  increafed  heat,  and  languilhes 
when  cold',  till  at  lafl:  it  dies  ;  then  it  ceafes  to  ad,  but 
ftill  heat  reftofes  it  to  life ;  and  is  not  the  proof  flironger 
in  the  grown  animal,  when  we  cut  out  the  heart,  which 
anfwers  to  ftimuli  for  fome  time  ;  at  laft,  feems  to  have 
its  power  exhaufted  ;  it  lies  dead  for  fome  time,  till  it 
again  recovers  its  power  ?  If  this  power  proceeded  from 
the  nerves,  how  could  it  be  renewed  ?  but  if  it  refide  in 
the  mufcle  only,  it  may  have  been  weaned^  and  may 
revive  ;  its  organization  may  have  been  deranged,  and 
may  be  reftored  by  reft  from  ftimuli ;  and  its  parts  may 
•be  compofed  again,  refuming  their  relative  fituation,  and 
their  adive  arrangement  and  form  ;  or  though  it  rnay 
be  infenfible  to  a  ftimulus  long  applied,  it  may  be  ftill 
alive,  even  to  a  lower  .ftimulus  of  another  kind ;  or ,  it 
may  awake  again  to  the  feeling  of  that  ftimulus,  which, 
by  being  too  long  applied,  had  loft  its  powef 

Senfibility.  depends  upon  the  nerves  ; .  motion  on  the 
mufcles  ;  both  are  equally  admirable  and  infcrutable  ; 
the  one  conducing  to  all  the  enjoyments  and  all  the 
fufferings  of  life,  and  to  the  intelledual  faculties  of  man ; 
the  Other  being  the  chief  fupport  of  animal  life,  and  the 
fourceof  all  the  bodily  powers. 

As  for  the  mechanical^  powers,  by  which  the  con- 
tradions  of  the  mufeulaf  fibre  is  forwarded  or  retarded, 

*  'ITiere  is  a  confideration  wliich  Is  not  attended  to  s  fenfibt- 
Kty  and  contradtility  are  two  diftinft  endowments  of  the  living 
body,  the  one  the  property  of  the  nervous  matter,  the  other  of 
the  mufcular  fibre.  When  a  fliarp  point  is  thruft  into  a  mufcle, 
it  is  not  the  mufcular  fibre  which  feels  this  injury,  but  the 
nervous  maiter  in  intimate  diftributlon  with  the  proper  fibre; 
arid  we  have  here,  no  more  than  on  other  occafions,  a  pro^ 
of  mufcular  contraAion.  being  the  direft  refult  of  a  ftimtilus 
to  the  mufcular  fibre.  Senfibility  muft  recede  in  a  part,  before  that 
part  be  capable  of  receiving  excitement,  the  contraftion ,  of  the 
mufcle  is  therefore  the  conjoint  operation  pf  .the  nerves  and  muC. 
cuiar  i^resi  '  C.  B. 

they 
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they  are  not  what  they  have  been  believed ;  for  we 
find  few  circumftances  in  the  origin,  infertion,  or  forms 
of  mufcles,  to  favour  their  power,  but  many  by  which 
their  power  is  abridged.  There  are  certain  points, 
where  the  length  of  lever  gives  an  encreafe  of  power. 
The  maftoid  procefs  and  the  occiput,  are  as  levers  for 
the  head ;  the  fpines  of  the  vertebrae  for  the  back ; 
the  olecranon  for  the  arm ;  and  the  pifiform  bone 
for  the  hand.  The  pelvis,  and  the  jutting  trochanters 
are  as  the  levers  for  the  thigh  ;  the  patella  is  a  lever  for 
the  leg*;  the  heel-bone  is  a  lever  for  the  whole  foot ; 
and  the  arch  of  the  foot  is  as  a  lever  for  the  toes.  Thefe 
are  not  the  whole,  but  they  are,  perhaps,  the  chief 
levers  in  the  human  body.  In  all  the  other  implantations 
the  mufcle  is  fixed,  not  behind  the  joint,  but  betwixt 
the  joint  and  the  weight  that  is  to  be  moved.  There  is 
a  greater  lofs  of  power,  when  inferted  near  to  the  joint), 
there  is  lefs  lofs  of  power,  when  the  tendon  is  in- 
ferted  far  from  the  joint,  and  though  we  call  fuch  infer¬ 
tion  a  longer  or  fliorter  lever,  there  is  always  fome  lofs 
of  power,  and  the  true  levers  in  the  body  are  very  few  j 
far  from  providing  mechanical  forms  to  encreafe  the 
power,  nature  has  provided  fuch  a  quantity  of  contrac¬ 
tile  power  as  to  compenfate  for  any  lofs  of  effefl: :  fo, 
in  place  of  increafing  the  effect  of  mufcles  by  levers, 
pulleys,  and  hinges,  there  is  in  almpfl:  every  mufcle 
a  great  abatement  of  its  force,  by  the  form  of  the  bones 
which  it  is  deftined  to  move ;  for  mufcles  lofe  of  their 
effeft,  by  their  being  implanted,  not  behind  the  joint, 
but  betwixt  the  joint  and  the  body  to  be  moved  ;  by 
the  infertion  of  almofl;  all  mufcles  being  very  oblique, 
with  refpefl  to  the  motions  which  they  are  to  perform, 
fo  that  half  their  force  is  loft  upon,  the  immoveable  end 
of  the  bone.  Much  force  is  loft  by  a  mufcle  pafling 
over  many  joints  :  one  fet  of  fibres  in  a  mufcle  hinders 
the  adlion  of  adjoining  fibres,  and  every  degree  of 
contraftion  takes  from  that  mufcle  an  equal  propor¬ 
tion  of  its  power.  Thus,  every  where  in  the  hu¬ 
man  body,  is  power  facrificed  to  the  form  and  fimefs 
of  the  part )  that  the  joints  may  be  fmaller  than  the 
limbs  j  that  the  limbs  may  be  proportioned  to  the  body  • 
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and  beauty  and  conveniency  is  gained  by  the  facrlfice  of  that 
power,  which  is  not  needed  in  the  fyftem,  fince  the  wif- 
dom  and  goodnefs  of  the  Creator  has  appointed  a  degree 
of  force  in  the  ihufcles,  more  than  proportioned  to  all 
this  lofs  of  the  mechanical  power.  Thofe  who  will  ad¬ 
mire  the  ways  of  Providence,  fhpuld  know  how  to  ad¬ 
mire  !  Nature  is  not  feeking  to  compenfate  for  want  of 
power,  by  the  advantages  of  pulleys,  and  levers,  and 
mechanical  helps  ;  nor  is  it  in  the  forms  of  the  parts, 
that  the  Infinite  Wifdom  is  to  be  found  :  for  among  other 
gifts,  fuch  a  portion  of  this  fpirit  is  given  to  man,  that 
he  has  ufed  the  pulleys,  and  levers,  accelerations  of 
motion,  and  all  the  mechanical  powers  that  refult  from 
it ;  he  has  invented  valves  of  infinite  variety,  each  per- 
fe^  and  true,  to  its  particular  office ;  he  has  anticipated 
all  that  he  has  found,  in  the  mechanifm  of  the  human 
body  ;  but  the  living  power  which  compenfates  for  the 
want  of  levers,  which  allows  every  where  power  to  be 
facrificed  to  the  beauty  of  form,  which  has  ftrength 
in  convulfive  and  violent  actions,  to  break  the  very 
bones  ;  this  is  the  aft  of  Infinite  Wifdom,,  on  which  our 
admiration  ftiould  chiefly  dwell. 

It  is  but  the  very  elements  of  fo  deep  a  fubjeft,  that 
can  be  delivered  here.  I  mull  proceed  to  explain  thofe 
provifions  for  eafy  motion,  which  may  be  confidered  as 
belonging  to  the  mufcles  and  bones,  and  as  preparing  us 
for  a  knowledge  of  the  joints. 


C  H  A  P.  X. 

OF  THE  TENDONS,  LIGAMENTS,  BURSJE,  AND  ALL 

the  parts  which  belong  to  the  bones  or 
MUSCLES,  OR  WHICH  ENTER  INTO  THE  CONSTI¬ 
TUTION  OF  A  JOINT. 

The  bones  and  mufcles  themfelves  are  but  the  fmalleft 
part  of  that  beautiful  mechanifm  by  which  the 
motions  of  the  human  body  are  performed  5  for  the 
23  parts 
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parts  by  which  the  bones  are  joined  to  each  other,  or 
the  mufcles  fixed  into  the  bones,  are  fo  changed,  and 
varied  in  their  forms,  according  to  the  ufes  of  each  part, 
as  to  give  a  natural  and  eafy  ftiape  to  the  limbs,  feeurity 
and  firrnnefs  to  their  motions,  and  lubricity  and  fmopth, 
nefs  to  the  joints  by  which  thefe  motions  are  performed ; 
and  this  apparatus  deferves  our  attention,  not  merely 
that  we  may  know  the  forms  of  thefe  joinings,  but  that 
we  may  learn  fomething  of  the  nature  and  ufes  of  each 
part,  and  the  various  degrees  of  fenfibility  with  which 
each  is  endowed ;  for,  from  this  kind  of  ftudy  con- 
clufions  will  arife,  which  may  lead  us  to  the  knowledge 
of  their  difeafes,  fuggefting  the  means  of  their  preyen* 
tion  and  cure. 

There  is  a  difference  in  the  parts  of  the  human  body, 
according  to  the  feveral  ufes  for  which  they  are  defigp, 
ed  ;  fome  are  vafcular  and  foft,  others  bony  and  hard; 
fome  fenfible,  and  very  prone  to  inflammation  and  diC,. 
eafe,  others  callous  and  infenfible,  having  little  aftion 
in  their  natural  ftate,  and  little  pronenefs  to  difeafe.--^ 
The  greater  part  of  the  human  body  is  merely  inanimate 
matter,  united  into  a  moving  and  perfect  whole,  by  the 
fyftem  of  the  nerves  which  abound  in  each  creature, 
according  to  its  wants,  and  are  diflributed  in  each  fyfteia 
according  to  the  ufes  and  fundlions  of  every  parti  In 
fome  places  there  is  fuch  a  conflux  of  nerves,  as  forny 
the  moft  delicate  and  perfed  fenfe,  endowing  that  part; 
with  the  fulleft  life ;  while  others  are  left  without  nerves, 
almoft  inanimate  and  dead,  left  feeling,  where  it  ought 
not  to  be,  fhould  derange  the  whole  fyftem. 

The  living  parts  of  the  fyftem  are  the  mufcles  and 
nerves ;  the  mufcles  to  move  the  body,  and  perform  its 
bfiices,  ■  each  mufcle  anfwering  to  ita  particular  ftimuli, 
and  moft  of  them  obeying  the  co^mmands  of  the  will; 
the  nerves  to  feel,  to  fuffer,  and  to  enjoy,  to  iffue  the 
commands  of  the  will,  and  to  move  the  mufcles  to 
adion :  but  ft  ill  the  mufcles  have  their  own  peculiar 
kind  of  life,  fuperior  to  the  nerves,  and  independent  of 
them,  always  ading,  always  capable  of  greater  adion, 
always  ready  to  receive  the  impulfe  of  the  nerves.  It  is 

a  power 
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a  power  wblch  furvives  that  of  the  nerves,  a£tlng  even 
when  fevered  from  the  general  fyftem ;  and  afting  often 
on  the  living  body,  without  the  impulfe  of  the  nerves, 
and  fometimes  in  oppofition  to  the  will.  The  dead 
matter  of  the  fyftem  joins  thefe  living  parts,  and  per¬ 
forms  for  them  every  fubfervient  office,  forms  coverings 
for  the  brain,  coats  for  the  nerves,  (heaths  for  the  muf- 
ctes,  and  tendons,  ligaments,  and  burfae,  and  all  the  ap¬ 
paratus  for  the  joints  ;  unites  them  into  one  whole  by  a 
continued  tiffue  of  cellular  fubftance,  which,  from  part 
to  part  through  all  its  various  forms,  has  no  interruption, 
and  fuffers  no  change,  but  ftill  preferves  its  town  inani¬ 
mate  nature,  while  it  joins  the  living  parts  to  each  other. 
The  tendons,  ligaments,  periofteiim,  and  burfse,  are  all 
compofed  of  this  cellular  fubftance,  which,  by  its  elafticity, 
binds  and  conneds  the  parts,  and,  by  its  dead  and  in- 
fenfible  nature,  is  lefs  expofed  to  difeafe,  and  is  a  fitter 
medium  of  connexion  for  the  living  fyftem. 

OF  THE  FORMS  OF  THE  CELLULAR  SUBSTANCE. 

Under  various  modifications  and  fhapes,  the  cellular 
fubftance  performs  moft  important  offices  among  the  liv- 
ing.parts: — i.  It  forms  cells  over  all  the  body,  which 
allow  the  parts  to  glide  and  move  eafily,  which  contain 
the  fluid  that  makes  all  the  motion  of  parts  more  eafy 
and  free,  which  ftore  up  fat  to  fill  the  interftices,  to  fup- 
port  the  parts  in  their  adion,  to  give  a  plurapnefs  to  all 
the  body,  and  to  be  re-abforbed  for  the  need^and  ufes  of 
the  fyftem.  This  cellular  fubftance  is  peculiarly  ufeful 
to  the  mufcles,  dives  in  among  them,  keeps  their  fibres 
at  fuch  due  diftance,  that  each  may  have  its  action,  fup- 
ports  and  lubricates  them;  fo  that  perhaps  the  difference 
of  ftrength,  in  health  and  difeafe,  depends,  at  leaft,  in 
fome  degree,  upon  ttiis  fupport.  The  thinner  halitus 
makes  the  play  of  the  fibres  eafy  and  free ;  and  the  fat 
not  only  fupports  the  fibres  in  their  action,  but  lubricates 
them  fo,  that  a  want  of  it  is  painful,  while  a  fuper- 
abundance  of  it  incumbers  the  body.  And  Haller  feems 
z  4  to 
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to  have  believed,  that  a  difeafed  increafe  of  it  might  not 
only  opprefs,  but  almofl  annihilate  the  mufcular  fibre. 

3.  I?ut  it  is  ftill  further  effential  to  a  mufcle,  that 
while  it  moves,  it  Ihould  neither  be  hurt  itfelf,  nor  harm 
the  furrounding  parts.  Therefore,  where  one  mufcle 
moves  over  another  mufcle,  foft  flefla  upon  foft  flefh  like 
itfelf,  there  can  be  no  hurtful  fridlion,  and  the  cellular  . 
fubftance  is  loofe  and  natural,  preferving  its  common 
form.  But  where  tendons  rub  upon  tendons,  or  bones 
upon  bones,  or  where  tendons  rub  upon  mufcles,  or 
upon  each  other,  fome  defence  is  needed,  and  the  cel. 
cular  fubftance  aflumes  a  new  form :  The  cells  are  run 
together  into  one  large  cell,  with  thicker  coats,  and  a 
more  copious  exudation,  fo  that,  being  more  liberally 
bedewed  with  a  gelatinous  mucus,  it  prevents  the  bad 
ejEfeQ:s  of  fridlion,  and  is  called  a  bursa  mucosa,  or 
MUCOUS  bag.  Thefe  mucous  bags  are  placed  under 
rubbing  tendons,  and  chiefly  about  the  greater  joints ; 
fome  are  large,  arid  others  fmall ;  their  glairy  liquor  is 
the  fame  with  that  which  bedews  the  cellular  fubftance, 
or  the  cavities  of  the  joints ;  and  the  provifion  of  nature' 
is  fo  perfed,  that  the  occafions  which  require  burfas 
feem  to  form  them  by  fridion,  out  of  the  common  cel¬ 
lular  fubftance. 

3.  It  is  often  ufeful  that  an  individual  mufcle  fhould 
be  enclofed  in  a  tendinous  fiieath,  to  give  it  ftrength  and 
firmnefs,  and  to  preferve  it  in  its  fliape.  All  mufcles,  or 
almoft  all  mufcles,  form  for  themfelves  individual  fheaths, 
fuch  as  are  feen  enclofing  the  fupra-fpinatus  and  infra- 
fpinatus  of  the  fcapula,  the  biceps  humeri,  and  moft  of 
the  mufcles  of  the  leg  and  thigh ;  but  it  is  efpecialiy 
neceflary  that  the  whole  mufcles  of  the  limb  fhould  be 
enclofed  in  fome  ftronger  membrane  than  the  common 
fldn,  both  to  give  form  to  the  limb,  and  ftrength  to  its 
mufcles,  and  to  keep  the  individual  mufcles  in  their 
proper  places,  which  otherwife  might  be  luxated  and  dif- 
placed.  And  fo  the  trunk  of  the  body,  the  arm,  tfie 
thigh,  the  leg,  are  bound  each  with  a  ftrong,  fmooth, 
and  gliftening  fheath,  formed  out  of  the  cellular  fub- 
jftance,  condenfed  and  thickened  by  continual  preflure. 
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And  this  alfo  is  thicker  and  ftronger,  according  to  the 
need  that  there  may  be  for  fuch  a  help  ;  for  it  is  weaker 
over  the  flat  mnfcles  of  the  back,  or  of  the  abdomen, 
ftronger  on  the  arm,  ftronger  ftill  over  the  ftrong  mufcles 
of  the  thigh.  It  is  hardly  to  be  diftinguifhed  in  the 
child  ;  grows  thicker  and  ftronger  as  we  advance  in  years 
and  in  ftrength,  and  in  the  arms  of  workmen  it  grows 
particularly  thick  and  ftrong,  encreafing  in  the  back, 
flioulder,  or  limbs,  according  to -the  particular  kind  of 
labour.  Thefe  are  the  membranes  which,  by  enclofmg 
the  mufcles  like  {heaths,  are  called  the  vagina,  or 
FASCIA  of  the  arm,  the  leg,  the  thigh,  &c. 

4.  Tendons  or  ropes  were  needed,  for  the  mufcles 
could  not  be  implanted  thick  and  fiefhy  into  each  bone, 
without  a  deformity  of  the  limbs,  and  efpecially  of  the 
joints,  which  would  have  been  not  unlhapely  only,  but 
which  muft  have  abridged  them  of  their  motions  and 
ufes.  Where  a  mufcle  is  not  implanted  direclly  into  a 
bone,  tendons  are  feldom  required  •,  and  fo  there  are  no 
tendons  in  the  heart,  the  tongue,  the  oefophagus,  the 
ftomach,  inteftines,  or  bladder.  But  where  tendons  pafs 
over  bones,  or  traverfe  the  joints,  their  force  is  concen¬ 
trated  into  narrower  bounds ;  and  long  tendons  are 
fixed  to  the  ends  of  the  mufcles,  to  pull  the  bones: 
Thefe  tendons  were  once  believed  to  be  but  the  collected 
fibres  of  mufcles,  gathered  into  a  more  condenfed  form ; 
by  which  condenfation,  their  properties  of  feeling  and 
motion  were  loft,  while  they  became  hard,  white,  and 
gliftening ;  and  it  was  believed,  that  parts  which  were 
fiefhy  in  the  child,  became  tendinous  in  the  adult.  But 
we  know  by  the  microfcope,  that  the  tendon  is  not  truely 
continued  from  the  flefh’;  that  the  fibres  of  the  tendon, 
and  of  the  flefh,  are  not  in  the  fame  line,  the  fibres  of 
all  penniform  mufcles  running  into  their  tendon,  in  a 
direction  more  or  lefs  oblique  j  and  good  anatomifts 
have  been,  able  to  feparace  the  tendon  from  the  flefh, 
without  any  violence,  and  with  the  blunteft  knives.-— 
Mufcles  are  irritable,  and  have  nerves  ;  tendons  are  quite 
dead,  have  no  vifible  nerves,  have  neither  feeling  nor 
motion,  qor  any  endowment  by  which  we  fhould  believe 

them 
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them  to  be  allied  to  the  living  parts  of  the  fyd^em ;  and 
many  tendons,  as  the  expanfion  of  the  palmaris,  may  be 
unravelled  into  mere  cellular  fubftance. 

5.  The  PERIOSTEUM  is  merely  a  condenfation  of  the 
common  cellular  fubftance,  formed  in  fucceffive  layers  : 
and  the  tendons  are  of  the  fubftance  of  the  periofteum ; 
they  mix  with  the  periofteum,  and  are  implanted  into  it. 
In  difleding  a  child,  we  tear  up  the  periofteum  along 
with  tendons,  and  without  hurting  the  bones ;  but  in 
procefs  of  time,  the  periofteum,  and  confequently  the 
tendons,  are  infeparably  fixed  to  the  bones.  The  periof¬ 
teum  tendons,  fafcias,  and.burfse  mucofae^  are  all  of  one 
fubftance,  and  of  one  common  nature ;  they  are  various 
modifications  of  that  dead  matter,  which  having  but 
little  vafcularity,  and  no  feeling,  and  hardly  any  difpofi- 
tion  to  difeafe,  is  the  fitteft  for  its  office,  and  bears  the 
rougheft  ufage  in  our  experiments,  and  the  moft  violent 
fliocks  in  the  motions  of  the  body,  witiiout  any  figns  of 
feeling,  and  without  falling  into  difeafe. 

6.  Thefe  tendons  muft  be  bound  firmly  down,  for  if 
they  were  to  rife  from  the  bones,  during  the  adions  of 
the  mufcles  to  which  they  belong,  the  effieft  of  contrac¬ 
tion  would  be  loft,  and  they  would  diforder  the  joint, 
ftarting  out  in  a  ftreight  line  from  bone  to  bone,  like  a 
bow-ftring  over  the  arch  of  a  bow.  The  fame  inanimate 
fubftance  ftill  performs  this  office  alfo  ;  for  the  tendons 
of  one  mufcle  often  fplit  to  form  a  fheath  or  ring  for  the 
next,  or  their  tendons,  after  taking  hold  of  the  bone, 
fpread  their  expanfion  out  over  all  the  bone,  fo  as  to 
form  an  entire  (heath  for  the  finger  and  toe ;  or  there 
is  a  wide  groove  in  the  bone  which  receives  the  tendons, 
and  it  is  lined  with  a  cartilage,  and  with  a  lubricated 
membrane ;  the  membrane  comes  off  from  the  lips  of 
the  groove,  or  from  corners  or  edges  of  the  bone,  paffes 
over  the  tendons,  fo  as  to  form  a  bridge,  or  often  it 
forms  a  longer  (heath,  as  in  the  fingers,  or  where  the 

-  peronmi  mufcles  pafs  behind  the  ancle,  and  thus  the 
VAGINA'  or  SHEATHS  of  the  TENDONS  are  connected 
with  the  tendons,  periofteum,  and  other  modifications 
of  the  common  cellular  membrane. 


7.  The 
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7.  The  perlofteum  which  has  run  along  one  bone, 
leaves  it  at  the  head,  and  forming  a  bag  for  the  joint, 
goes  onwards  to  the  next  bone.  Thus,  the  periofteutn 
of  all  the  bones  is  one  continued  membrane,  palTing 
from  point  to  point ;  each  bone  is  tied  to  the  next  by  its 
own  periofteum,  and  this  membrane  betwixt  the  end  of 
one  bone,  and  the  beginning  of  the  next,  is  fo  thickmed 
into  a  ftrong  and  hard  bag,  as  to  form  the  capfule  of  the 
joint ;  and  the  periofteum  is  affifted  in  performing  this 
office,  by  the  tendons,  fafciae,  burfse,  and  all  that  confu- 
fion  of  cellular  fubftance  which  furrounds  the  joint. 
The  CAPSULE  of  the  JOINT  is  then  a  firm  and  thick 
bag,  which,  like  a  ligament,  binds  the  bones  together, 
keeps  their  heads  and  procefles'  in  their  right  places, 
contains  that  glairy  liquor,  with  which  the  heads  of 
moving  bones  are  bedewed,  and  prevents  the  adjacent 
parts  falling  inwards,  or  being  catched  betwixt  the  bones, 
in  the  bendings  of  the  joints.  The  capfule  of  every 
joint  proceeds  from  the  periofteum,  and  is  ftrengthened 
by  the  tendons  ;  it  is  formed  like  thefe  parts,  out  of  the 
cellular  membrane ;  and  when  a  bone  is  broken,  or  its 
periofteum.  deftroyed  by  any  accident  or  difeafe,  when  a 
tendon  fnaps  acrofs,  when  a  joint  is  luxated,  and  the  cap¬ 
fule  torn,  the  injury  is  foon  repaired  by  a  thickening  of 
the  cellular  fubftance  round  the  breach  ;  and  wherever 
a  bone  being  luxated,  is  left  unreduced,  a  new  fdcket, 
new  periofteum,  new  ligaments,  and  new  burfe,  are 
formed  out  of  the  commoa  cellular  fubftance ;  and 
though  the  tendons  niay  have  been  torn  away  from  the 
head  of  the  bone,  they  are  fixed  again,  taking  a  new 
’  hold  upon  the  bone. 

8.  There  are  other  lig  aments  of  a  joint  which  pre¬ 
vent  its  luxation,  guarding  it  at  its  fides,  or  round  all  its 
circle^  according  to  its  degree  of  motion;  and  thofe 
ligaments  are  of  the  fame  nature  with  tbe  firft,  or  burfal 
ligaments  arife  like  them,  from  the  periofteum  chiefly, 
or  indeed  are.  truly  but  a  thickening  of  the  burfal  liga¬ 
ment  at  certain  points. 

The  univerfal  connection  of  thefe  parts  is  now  fuffi- 
ciently  explained,  fince  we  have  followed  the  feveral 

forms 
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forms  of  cellular  fubftance  :  ift,  Clothing  the  bones 
with  a  thick  membrane,  which,  though  infenfible,  and 
almofl;  inanimate  in  its  own  nature,  conveys  blood  veffels, 
the  means  of  life,  to  the  bones,  and  is  named  peri- 
ofteum  :  sdly,  The  fame  periofteura,  thickened  and 
ftrengthened  by  the  adhefion  of  furrounding  parts,  foas 
to  form  the  capfules  for  the  joints :  3dly,  The  tendon 
alfo  continued  from  the  periofteum,  apd  not  growing 
from  the  mufcle,  but  merely  joined  to  it :  4thly,  We  fee 
that  fmaller  tendon,  expanded  into  a  thinner  tendinous 
Iheet,  as  in  the  brawn  of  the  leg  where  the  ham-ftrings 
(whofe  expanfion  ftrengthens  the  knee-joint),  go  down 
over  the  mufcles  of  the  leg  ;  5thly,  We  fee  the  perpen¬ 
dicular  partitions  of  this  fafcia  going  down  among  the 
mufcles,  and  dividing  them  from  each  other  ;  and  the 
cellular  fubftance  which  lies  under  the  fafcia,  and  imme¬ 
diately  furrounds  the  mufclcj  cannot  be  diftinguilhied 
from  the  inner  furface  of  the  fafcia  itfelf :  6thly,  And  as 
for  the  burfss,  we  fee  that  they  are  formed  wherever 
a  tendon  rubs  over  a  bone.  The  upper  furface  of  the 
burfa  is  formed  by  the  tendon  which  rubs  over  the 
bone ;  the  lower  furface  of  the  fame  burfa,  is  formed  by 
the  periofteum  of  the  bone  which  it  defends the  fides 
are  formed  by  the  common  cellular  fubftance.  Its  cavity 
appears  to  be  merely  an  enlarged  cell  j  and  the  burfte 
mucofe,  and  capfular  ligaments,  are  plainly  of  one 
and  the  fame  nature  j  their  liquors  are  the  fame,  they 
often  open  into  one  another  naturally,  or  if  not  na^ 
turally,  at  leaft  it  is  no  difeafe,  fince  no  bad  effefts 
cnfue. 

I  muft  now  explain  more  fully  the  conftitution  and 
nature  of  all  the  lefs  feeling  parts :  For  what  I  have  faid 
might  be  thought  to  imply  abfolute  infenfibility  and 
total  exemption  from  difeafe  or  pain  ;  whereas,  the  fen- 
libility  of  tendons,  ligaments,  burfae,  and  joints,  ftands 
on  the  fame  footing  with  the  feeling  of  bones :  They  are 
infenfible  in  health  j  not  eafily  injured  ;  entering  llowly 
into  difeafe  j  but  their  difeafes  are  equally  dreadful  from 
their  duration  and  from  their  pain ;  for  by  inflamma¬ 
tion,  their  organization  is  deranged,  their  healthy  cop- 

fiftence 


LIGAMENTS,  BURSAE,  BcC.  3^9 

fiftence  deftroyed,  and  their  fenfibility  excited  in  a  dread¬ 
ful  degree. 

The  tendons  of  animals  have  been  cut  or  pierced  with 
embowelling  needles ;  they  have  been  pinched  with 
nippers,  and  torn  and  cauterifed ;  they  have  been  burnt 
with  a  lighted  flick,  while  the  creatures  neither  flruggled 
nor  fhrunk  from  the  irritation,  nor  ever  gave  the  finalleft 
%n  of  pain.  Oil  of  vitriol  , has  been  poured  upon  each 
of  the  parts  belonging  to  a  joint,  and  a  piece  of  cauflic 
has  been  dropped  into  its  cavity,  but  flillno  pain  enfued  ; 
nay,  fome  have  been  fo  bold,  may  I  not  fay  fo  vicious,  ' 
as  to  repeat  thefe  experiments  upon  the  human  body, 
pinching,  pricking,  and  burning  the  tendons  of  the  leg,  ' 
and  piercing  them  with  knives,  in  a  poor  man,  whofe 
condition  did  not  exempt  him  from  this  hard  treatment ; 
who  was  ignorant  of  this  injuftice  that  was  done  to  him,  ' 
■  while  his  cure  was  protraded,  and  he  was  made  a 
fpedacle  for  a  whole  city.  Without  fuch  cruel  and 
inhuman  pradices,  we  do  not  want  opportunities  of 
knowing,  that,  in  the  human  body  alfo,  the  tendons 
and  burfse  have  no  acute  feeling.  When  we  cut  open 
a  fafeia  or  tendinous  membrane,  there  is  little  pain  : 
when  (as  in  amputation)  we  cut  the  ragged  tendons 
even  and  neat,  there  is  ho  pain :  when  we  fnip  with  our 
feiffars  the  ragged  tendons  of  a  bruifed  finger  to  cut  it 
off,  the  patient  does  not  feel:  when  we  fee  tendons  of 
fuppurating  fingers  lying  fiat  in  their  fheaths,  we  draw 
them  out  with  our  forceps,  or  touch  them  with  probes, 
without  exciting  pain.  In  the  old  pradice  of  fewing 
tendons,  there  was  fome  danger,  but  no  immediate  pain  : 
when  we  cut  down  into  the  cavity  of  a  joint,  flill  the 
**pain  is  but  flight.  In  a  luxation,  there  is  comparatively 
little  pain.  There  is  no  pain  when  .the  ligament  of  the 
patella  is  broken  away  from  the  tibia,  nor  when  the 
great  AchilUs  tendon  is  torn.  There  is  but  little  pain 
in  the  moments  of  thofe  accidents  which  appear  flight' 
in  the  time,  but  which  turn  out  to  be  the  moll;  dreadful 
fprains.  :  Yet,  after  rupure  of  the  patella,  the  knee  in¬ 
flames  and  fwells :  after  rupture  of  the  Achillis  tendon, 
there  is  fwclling  and  inflammation,  with  fuch  adhefion 
5  of 


35®  the  tenhohs,  ' 

of  the  parts  as  makes  the  patient  lame :  after  the 
flighteft  fprain,  fuch  inflammation  fometimes  comes  on 
as  deftroys  the  joint.  There  is  but  little  pain  when  we 
firfl;  make  an  opening  into  any  joint ;  yet  it  often  brings 
on  fuch  pain  and  fever,  that  the  patient  dies.  In  fliort, 
every  thing  confpires  to  prove,  that  though  in  wounds 
of  the  lefs  feeling  parts,  there  is  indeed  future  danger, 
there  is  no  immediate  pain.  Still  there  are  many  acch 
dents  wTiich  prove  to  us,  that  even  in  health,  the  joints 
are  not  entirely  exempted  from  pain  :  a  fmart  ftroke 
on  the  knuckles,  or  a  blow  on  the  elbows,  or  a  fall 
upon  the  knee,  are  not  perhaps  the  pureft  inftances  of 
feeling  in  joints  ;  for  fuch  blow  may  have  hurt  feme 
external  nerve  ;  but  when  a  fmall  moveable  cartilage 
forms  within  the  joint  of  the  knee,  though  it  be  fmall 
and  very  fmooth,  and  lodged  fairly  within  the  Cavity 
of  the  joint,  it  often  gets  betwixt  the  bones,  caufing 
inftant  lamenefs  ;  the  moment  it  caufes  this  lamenefs, 
it  brings  dreadful  pains  :  the  pain,  the  lamenefs,  and  all 
the  feeling  of  inconveniency  fubfide  the  inftant  that 
this  cartilage  is  moved  aw^ay  from  betwixt  the  bones ; 
and  the  joint  continues  eafy  till  this  moving  cartilage 
chances  again  to  fall  in  betwixt  the  heads  of  the  bones. 
Even  the  pain  from  a  blow  upon  the  knee,  for  example, 
is  plainly  within  the  joint,  and  is  caufed  by  the  force' 
with  which  the  patella  is  ftruck  down  againft  the  ends 
of  the  bones,  what  indeed  is  a  fprain,  but  a  geneial 
violence  and  twilling  of  all  the  parts  w'hich  compofe  the 
joint  ?  Thefe  parts  are  of  one  conimon  nature,  and  may 
be  arranged  and  enumerated  thus  :  A  joint  is  cempofed 
of  the  heads  of  the  bones  fwelling  out  into  a  broadef 
articulating  furface,  and  of  a  thin  plate  of  cartilage* 
which  covers  and  defends  the  head  of  each  bone ;  fome¬ 
times  of  fmall  and  moveable  cartilages  which  roll  upon 
the  bones,  and  follow  all  the  motions  of  the  joint,  and, 
like  fridlion  wheels  in  machines  of  human  invention, 
abate  the  bad  effeds  of  motion.  There  are  mucous 
glands,  or  rather  mucous  bags,  which  convey  a  lubrica¬ 
ting  fluid :  and  there  is  a  burial  ligament  which  forms 
the  purfe  of  the  joint,  binds  the  bones  together,  con¬ 
tains 
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tains  the  fynovia,  and  prevents  the  furroundinef  parts 
from  being  catched  in  the  joint :  There  are  leffer  liga¬ 
ments  on  the  outfide  of  this,  going  along  the  fides  of 
the  joint,  and  palling  from  point  to  point :  There  are 
great  tendons  moving  over  the  joint,  and  burfae,  or  mu¬ 
cous  bags,  which  accompany  thefe  tendons,  and  prevent 
the  violence  which  their  continual  rubbing  might  do  to 
the  bones.  All  thefe  parts  are  of  one  conllitution  and 
nature  ;  we  cannot  fay  that  they  are  infenfible,  for  their 
feeling  is  only  deferred ;  it  is  flow',  but  not  the  lefs 
fevere.  The  eye  feels  the  inllant  that  a  mote  falls  upon 
it ;  but  the  Ikin  does  not  feel  a  blifter  till  it  has  been 
fome  hours  applied  ;  the  ligaments  and  joints  feel  Hill 
lefs  in  the  inftant  that  any  injury  is  done  :  but  as  the  in¬ 
flammation  of  the  -bliller  excites  the  feeling,  and  de- 
ftroys  the  fabric  of  the  Ikinj  producing  pain  and  de¬ 
rangement  of  its  parts,  the  inflammation  of  joints,  and 
of  all  the  parts  belonging  to  them,  breaks  up  the  orga¬ 
nization  of  the  part,  evolves  the  feeling,  and  then  in. 
them  alfo  comes  difeafe  and  violent  pain.  They  are  flow 
in  entering  into  action,  but,  once  excited,  they  continue 
to.  act  with  a  perfeverance  quite  unknown  in  any 
other  part  of  the  fyftem.  Their  mode  of  adlion,  what¬ 
ever  it  may  be  at  the  time,  is  not  eafily  changed : 
if  at  reft,  they  are  not  eafily  moved  to  action,  and 
their  exceflive  adtion  once  begun,  is  not  eafily  allayed. 
The  difeafes  are  infinite  to  which  thefe  parts  are  fub- 
ject.  They  are  fubjedt  to  dropfical  effufions  j  they 
are  fubjedt  to  gelatinous  concretions ;  they  are  fubje^ 
to  flight  inflammation,  to  fuppuration,  to  erofions  of 
their  cartilages,  and  to  exfoliation  of  their  bones, 
correfponding  with  the  dropfies,  fuppurations,  and 
mortifications  of  the  fofter  and  more  feeling  parts, 
Rheumatifm  is  an  inflammation  round  the  joints,  with 
a  flighter  effufion,  which  is  foon  abforbed  :  Chronic 
rheumatifm  is  a  tedious  and  flow  inflammation,  with 
gelatinous  effufions  round  the  tendons,  and  permanent 
(welling  and  lamenefs  of  the  joints.  Gout,  in  a  joint, 
is  a  high  inflammation,  with  a  fecretion  of  earthy 
matter  into  its  cavity.  The  inflammation  of  tendons 
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is  fprain  :  efFufion  of  gelatinous  matter  round  them  is 
ganglion :  fuppurations  in  the  tendinous  flieaths  is 
whitloe:  the  inflammation  of  burfe  is  falfe  white 
fwelling,  not  ‘eafily  diftinguifhed  from  the  true;  the 
difeafe  of  the  joint  itfelf  is  either  a  dropfy,  where  the 
joint,  though  emptied  by  the  lancet,  is  filled  up  again 
in  a  few  hours,  fhowing  how  continual,  and  how  pro- 
fufe,  both  the  exhalation  and  abforption  of  joints 
naturally  is :  or  it  is  white  fwelling,  which,  next  to 
confumption,  is  the  moft  dreadful  of  all  fcrophulous  , 
difeafes,  which  begins  by  inflammation  in  the  joint 
itfelf,  is  marked  by  fliffnefs,  weaknefs,  lofs  of  motion, 
and  pain  ;  which  goes  on  through  all  the  ftages  of  high 
inflammation,  dreadful  pain,  deftruction  of  cartilages, 
enlargement  of  bones,  foetid  fuppurations  and  fpontane- 
ous  openings  of  the  joints  ;  which  fometimes  {lops  l>y  ah 
efFufion  of  callus  and  concretion  of  the  bones,  forming 
a  ftifF  joint,  but  which  oftener  ends  in  hedic  fever, 
diarrhoea,  morning  fweats,  and  extreme  weaknefs  j  fo 
that  the  patient  dies,  exhaufled  with  fever  and  pain. 
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OF  THE  JOINTS. 

CHAP.  I. 

jOINlrS  OF  THE  HEAD  AND  TRUNK. 

JOINTS  OF  THE  HEAD  AND  SPINE. 

Almost  every  thing  relating  to  the  heads  and  pro- 
ceffes  of  the  bones,  and  every  propofition  con¬ 
cerning  the  motions  which  they  have  to  .  perform,  has 
been  already  esplained,  anticipating  much  of  the  ana¬ 
tomy  of  the  joints  :  and  the  principles  of  motion  men¬ 
tioned  in  defcribing  the  bones,  fhail  form  the  chief  pro- 
pofitions  on  v>^hich  my  defcriptions  of  joints  fhall  be  ar¬ 
ranged,  feeking  that  method  chiefly  by  which  the  joints 
may  be  eafily  and  rapidly  explained  j  for  it  is  a  fubjeft 
on  which  volumes  might  be  bellowed,  and  not  in  vain. 

We  may  compare,  in  the  following  order,  the  chief 
motions  of  the  head  and  trunk.  The  head  is  fo  placed 
upon  the  oblique  furfaces  of  the  atlas,  that  it  cannot 
turn  in  circles ;  but  at  that  joint  all  the  nodding  motions 
are  performed.  The  atlas  refts  fo  upon  the  dentatus, 
that  there  all  the  turning  motions  are  performed.  The 
neck  and  loins  have  their  vertebrm  fo  loofely  framed^ 
with  fuch  perpendicular  procefles  and  eafy  joints,  that 
there  all  the  bending  motions  are  performed,  while  the 
back  is  fixed,  or  almofl  fixed,  by  its  connexion  with 
the  ribs,  and  by  the  obliquity  and  length  of  its  fpines  ; 
and  though,  upon  the  whole,  the  fpine  turns  many  de¬ 
grees,  yet  it  is  with  a  limited  and  elaftic  motion  where 
the  whole  turning  is  great,  but  the  movement  of  each 
individual  bone  is  fmall. 

VOL.  I.  A  A  To 
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To  fecure  thefe  motions,  we  find,  i.  The  occipital 
condyles  received  into  hollows  of  the  atlas,  where  the 
oblique  pofition  of  the  condyles  fecures  the  joint,  the 
occipital  condyles  looking  outwards,  the  articulating  fur- 
faces  of  the  atlas  looking  towards  each  other,  the  occiput 
fet  down  betwixt  them,  fo  as  to  be  fecured  rewards' either 
fide,  and  the  obliquity  of  the  joint  being  fuch  withal  as 
to  prevent  the  head  from  turning  rounds  Thefe  joints 
of  the  occiput  with  the  atlas,  are,  like  the  greater  joints 
of  the  body,  fecured  with  regular  capfules,  or  bag-like 
ligaments,  for  each  condyle,  each  riling  from  a  rough 
furface  on  the  vertebras,  and  being  fixed  into  a  rough- 
nefs  at  the  root  of  the  condyle,  a.  We  find  a  flat  mem¬ 
branous  ligament,  which  extends  from  the  ring  of  the 
atlas  to  the  ring  of  the  occipital  hole,  clofing  the  inter- 
ilice  betwixt  the  occiput  and  the  atlas :  It  is  confounded 
at  the  fides  with  the  capfules  of  the  articulating  pro- 
celTes  j  is  very  ftrong  before  ;  and  at  the  middle  lliort 
point  of  the  atlas  it  feems  a  diftinfl  ligament,  which  is 
firong  only  at  this  point,  and  very  lax  and  membra¬ 
nous  behind  3.  We  find  the  atlas  tied  to  the  dentatus, 
by  a  more  complete  order  of  ligaments.  Thefe  are, 

(as  betwixt  the  atlas  and  dentatus)  regular  capfules j  or 
bags,  fixing  the  condyles  of  one  vertebrae  to  the  con¬ 
dyles  of  the  other.  2r//y,  A  crofs  ligament  f  which, 
crofling  the  ring  of  the  firft  vertebras,  makes  a  bridge^ 
embraces  the  neck  of  the  tooth-like  procefs,  and  ties  it 
down  in  its  place.  2>^/y,  A  fmooth  and  cartilaginous 
furface  all  round  the  root  of  the  tooth-like  procels, 
wdiere  this  tooth  of  the  dentatus  turns  in  the  ring,  of  the 
atlas,  and  is^  bound  by  the  ligament ;  and  this  rolling  of 
the  atlas  upon  the  axis  of  the  dentatus  is  fo  fair  and 
proper  a  joint,  that  it  alfo  is  ail  included  in  a  capfular 

*  This  is  part  of  what  Witiflow  called  ugamentum  infundi- 
BiLiFORME,  a  FUNNEL-LIKE  LIGAMENT,  joining  the  firft  Vertebra 
to  the  occiput. 

f  Viz.  L.IGAMENTUM  TRANSVERSALE,  Or  TR AN S VER S U M  J  and 
what  are  called  the  APPENDICES  of  the  transverse  ligament,  are 
merely  its  edges,  extending  upwards  and  downwards,  to  be  fixed 
into  the  dentatus,  and  into  the  occipital  hole,  fo  as  to  enclofe  the 
tooth-like  procefs  of  the  dentatus  in  a  capfule. 

-  .  ligament. 
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ligament.  A.thly^  The  point  of  the  tooth-like  procefs 
having  threaded  the  ring  of  the  atlas,  almofl:  touches 
the  occipital  hole ;  and  there  anothef  liganlent  ties  it  by 
its  point  to  the  occipital  hole  *. 

All  the  other,  vertebrae  have  ariothef  kind  of  articula¬ 
tion  ;  to  which  the  occiput,  atlas,  and  deritatus  are  the 
only  exceptions,  for  their  motions  are  particular,  and 
quite  different  from  the  reft.  The  atlas  and  dentatus 
bend,  turn,  and  roll  by  cOiineQiioris  refembling  the  com¬ 
mon  joints  of  the  body ;  but  the  other  vertebrae  are 
united,  each  by  its  intervertebral  substance^ 
to  the  bones  above  and  below  ;  they  are  alfo  united  by 
their  articulating  proceifes  to  each  other :  each  articu¬ 
lating  procefs  is  held  to  another  by  a  diftinfii:  capfule  j 
each  intervertebral  fubftance  is  fecured,  bound  down, 
and  ftrengthened  by  ftrong  ligaments  ;  for  the  interver¬ 
tebral  fubftance,  which  of  itfelf  adheres  very  ftrongly 
to  the  periofteum,  and  to  the  rough  focket-like  furface 
upon  the  body  of  each  vertebra,  is  further  fecured  by  a 
fort  of  crofs  ligament,  which  go  from  the  rim  of  edge 
of  one  vertebra  to  the  edge  of  the  next,  over  the  inter¬ 
vertebral  fubftance ;  and  fo,  by  adhering  to  the  intef- 
vertebral  fubftance,  they  ftfeiigthen  it.  Thefe  ligaments 
crofs  each  other  over  the  iriterftice  betwixt  each  ver¬ 
tebra,  and  are  very  ftrong.  They  are  very  regular^ 
beautiful,  and  fhining,  and  are  named  iNTERvER-^ 
TEBRAL  ligaments. 

The  fpine  is  further  fecured  by  a  geriefal  ligameritdiis 
or  tendinous  expanfionj  which  goes  over  the  fofe-parts 
of  all  the  vertebrse,  from  top  to  bottoiti  of  the  fpinei 
It  begins  at  the  fore-part  of  the  atlas  j  it  altnoft  paffes 
the  body  of  the  dentatus,  or  is  but  very  flightly  attached 
to  lu  It  is  at  firft  pointed,  fraall.  and  round  ;  it  begins 

*  There  are  two  flat  ligaments  which  come  frbni  about  the  neclt 
dr  root  of  the  tooth-like  procefs,  and  which  ^  obliquely  upwards^ 
to  be  fixed  into  the  groove  juft  behind  the  lip  of  the  occipit^  hole  j 
but  the  ligament  from  the  point  of  the  tooth-like  procefs  is  not  what 
it  has  been  fuppofed,  a  fair  round  ligament  of  fome  ftrength  ;  there 
is  nothing  more  than  a  few  ftraggling  fibres  of  ligament  going  from 
the  point  to  the  occiput,  though  Euftachias  has  drawn  it  round  and 
ftrongi 
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to  expand  upon  the  third  vertebra  of  the  neck,  fo  as  to 
cover  almoft  all  its  body.  It  goes  down  along  the  bones, 
chiefly  on  their  fore-parts,  and  is  but  little  obferyed  on 
their  fides.  It  is  weaker  in  the  neck,  where  there  is 
much  motion:  ftronger  in  the  back,  where  there  is 
none ;  weaker  again  in  the  loins,  where  the  vertebra 
move  ;  but  ftill  on  the  bodies  of  all  the  vertebra  it  is 
feen  white,  fliining,  and  tendinous.  We  can  difllnguilh 
all  along  the  fpine  interruptions  and  fefciculi,  or  firmer 
bundles  going  from  piece  to  piece  of  the  fpine; 
which  fafciculi  are  indeed  very  feldom  continued  without 
interruption,  further  than  the  length  of  two  or  three 
vertebrae  ;  yet  the  w’^hole  is  fo  much  continued,  that  it 
is  confidered  as  one  uninterrupted  fheath,  and  is  called 

the  JIXTERNAL  or  ANTERIOR  VAGINA,  Or  LIGAMENT 

of  the  SPINE  *. 

But  ftill  the  canal  of  the  fpine  were  left  open  and 
undefended,  rough  and  dangerous  to  the  fpinal  marrow,, 
if  internal  ligaments  were  not  added  to  thefe.  The 
rings  of  the  vertebrae  are  held  at  a  confiderable  diftance 
from  each  other,  by  the  thicknefs  of  the  intervertebral 
fubftance,  and  by  the  correfponding  length  of  the 
oblique  procefifes  ;  but  this  fpace  is  filled  up  by  a  ftrong- 
flat  ligament,  which  goes  from  the  edge  of  one  ring  to 
the  edge  of  another,  and  fo  extending  from  the  articu¬ 
lating  procefifes,  backwards  to  the  fpinous  procefles,  they 
fill  up  all  the  interftice,  complete  the  canal  of  the  fpi¬ 
nal  marrov/,  and  bind  the  bones  together  with  great 
ftrengthf:  Thefe  are  afififted  in  their  office  of  holding; , 
the  vertebrae  together,  by  a  continuation  of  the  fame 
ligament,  or  of  a  ligamentous  membrane  connected  with-.  , 
k,  which  runs  all  the  way  onwards  to  the  ends  of  the 
Jpinous  procefles,  where  they  are  ftrengthened  by  acci- 

*  The  LiGAr/tENTUM  commuke  anterius,  PAseiA  longitu- 

aiNALIS  ANTERIOR,  FASCIA  LIGAMENTOSA,  &C.  It  is  from  this 
ligament  in  the  loins  that  the  crura  diaphragmatis  arife,  with  tendons- 
flat  and  gliftening  like  the  ligament  itfclf,  and  hardly-  to  be  diftin- 
guiftied  from  it. 

t  They  are  named  the  LiGAMtiNTA,  suBELAYA  crurum  pro- 
■CESSUUM' SEIN.OSORUM... 

dental. 
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dental  fafciculi  * ;  and  in  the  middle  vertebree  of  the  backj 
but  not  of  thofe  of. the  loins  or  neck,  fimilar  ligaments 
are  found  alfo  betwixt  the  tranfverfe  procefles  f. 

Next,  there  is  another  internal  ligament,  which  is 
not  interrupted  from  bone  to  bone,  but  runs  along  all 
the  length  of  the  fpine,  within-  the  medullary  canal, 
and  it  correfponds  fo  v/ith  the  external  vagina,  or  an¬ 
terior  ligament  of  the  fpine,  that  it  is  called  the  poste¬ 
rior  or  internal  ligament  It  begins  at  the  occi¬ 
put,  lies  flat  upon  the  back  part  of  the  bodies  of  the 
vertebrae ;  at  the  interllice  of  every  vertebrae,  it  fpreads 
out  broad  upon  the  intervertebral  fubftance,  doing  the 
fame  office  within,  that  tbe  intervertebral  ligaments 
do  without  It  is  broader  above;  it  grows  gradually 
narrov/er  towards  the  loins.  Although  it  is  called 
a  vagina,  or  fheath,  it  does  by  no  means  furround 
nor  enclofe  the  fpinal  marrow,  but  is  entirely  con¬ 
fined  to  the  covering  of  the  bodies  of  the  vertebra, 
never  going  beyond  the  fetting  off  of  the  articulating 
furfaces,  or  tlie  place  where  the  nerves  go  out.  It  ad¬ 
heres  firmly  to  the  bones,  and  does  not  belong  at  all  to 
the  fpinal  marrow.  It  ffiould  rather  be  called  a  liga- 
ment  for  the  bones,  than  a  (heath  for  the  medulla.  The 
anterior  ligament  prevents  flraining  of  the  fpine  back¬ 
wards:  this  one  prevents  the  bending  of  the  fpine  too 
much  forwards,  and  they  enclofe  betwixt  them  the 
bodies  of  the  vertebrm,  and  their  intervertebral  fub= 
■fiances. 

There  is  yet  a  third  internal  ligament,  which  belongs 
entirely  to  the  neck ;  it  is  called  aparatus  ligamen- 
Tosus  COLLI  j  it  begins  from  the  edge  of  the  occipital 
bone,  defcends  in  the  canal  of  the  vertebrae,  is  thin  and 
flat,  and  adheres  firmly  to  the  body  of  each  vertebra, 

Thefe  are  named  rlie  membran.®:  interspiuai-es,  and  liga- 
MENTA  APICES  spiNARUM  coMiTANTEs.  The  ligamciits  which 
tie  the  points  of  the  fpines,  running  from  point  to  point,  make  a  long 
ligament,  which  ftretches  down  all  the  fpine, 

f  Called  LIGAMENTA  PROCESSUUM  TRAN SVERS OR V M,  and 
found  only  from  the  fifth  to  the  tenth  vertebra  of  the  back. 

f  Fascia  ligamentosa  postica,  fascia  loncitudinalis 

fOSTICA,  ilGAMESTUM  COMtlUNE  POSTE&IVS, 

A  A  3  covering 
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covering  the  tooth-like  procefs.  The  irregular  fafcicull, 
or  bundles  of  this  ligament,  ftretch  from  bone  to  bone  *, 
and  the  whole  of  the  apparatus  ligamentofus  extends 
from  the  edge  of  the  occipital  hole  to  the  fourth  ver- 
tebra  of  the  neck,  where  it  ends.  Its  chief  ufe  is  alia 
as  a  ligament,  merely  fixing  the  head  to  the  neck.  The 
dura  mater  is  within  thefe,  immediately  enclofing  the 
fpinal  marrow.  The  ligaments  which  I  have  juft  named, 
may  be  well  enough  allowed  to  be  “  at  once  ligaments 
for  the  bones,  and  a  (heath  for  the  medulla.”  But 
there  is  no  fuch  (heath  as  that  called  ligamentum  infun- 
dibiliforme  by  Window ;  for  either  they  are  peculiar, 
and  diftinfl;  ligaments  for  the  bones,  fuch  as  I  have  de- 
fcribed,  or  they  belong  exclufively  to  the  medulla,  as 
the  dura  mater,  which  is  indeed  flrengthened  at  certaiit 
points,  into  the  thicknefs  of  a  ligament  j  but  the  only 
clofe  connedion  of  the  fpinal  marrow  with  the  ligaments 
of  the  fpine,  is  juft  at  the  hole  of  the  occipital  bone  j 
and  for  a  little  way  down  through  all  the  reft  of  the 
fpine,  the  connedion  is  by  the  loofeft  cellular  fubilance. 

OF  THE  LOWER  JAW. 

The  lower  jaw  is,  by  its  natural  form,  almpft  a, 
ftrid  hinge,  and  the  lateral  motion  in  grinding  is  but 
very  fiight.  The  joint  is  formed  by  a  deep  hollow  or 
focket  in  the  temporal  bone,  by  a  ridge  which  (lands  juft 
before  the  proper  focket,  at  the  root  of  the  zygomatic 
procefs,  and  by  a  long  fmall  head,  or  condyle,  which  is 
placed  acrofs  the  long  branch,  or  condyloid  procefs  of 
the  jaw.  Thefe  foriii  the  jomt,  and  the  condyle,  the 
hollow  of  the  temporal  bone,  and  the  root  of  the  zygo¬ 
matic  procefs,  are  all  coyered  with  articulating  carti¬ 
lage.  The  joint  is  completed  by  a  capfule  of  the  com¬ 
mon  form,  which  arifes  from  the  neck  of  the  condyle, 
and  which  is  fo  fixed  into  the  temporal  bone  as  to  in¬ 
clude  both  the  proper  focket  and  the  root  of  the  zygo¬ 
matic  procefs.  Thence  it  is  manifeft,  that  in  the  mo¬ 
tions  of  the  jaw,  this  tranfverfe  ridge ‘is  required  as  a 
part  of  its  articulating  furface  j  that  the  cdmmon  and 
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lefler  motions  are  performed  by  the  condyle  moving  in 
the  deepeft  part  of  its  focket ;  that  the  larger  and  wider 
openings  of  the  mouth  are  performed  by  fuch  depreffion 
of  the  jaw  as  makes  its  condyle  mount  upon  the  root  of 
the  zygomatic  procefs.  While  the  luxation  of  the  jaw 
is  a  ftarting  forwards  of  the  condyle,  till  it  is  lodged 
quite  before  and  under  the  zygomatic  procefs,  and  the 
cpndyie  {landing  upon  the  higheft  ridge,  is  the  dan¬ 
gerous  poiition  in  which  luxation  is  mod  eafily  pro- 
duced. 

To  render  thefe  motions  very  eafy  and  free,  a  move- 
able  cartilage  is  interpofed.  We  find  fuch  cartilages  in 
the  joints  of  the  clavicle,  wrift,  knee,  and  jaw,  becaufe 
the  motions  are  continual  and  rapid.  The  moveable 
cartilage  is  thin  in  its  centre,  and  thicker  towards  its 
edges,  by  which  it  rather  deepens  than  fills  up  the  hol¬ 
low  of  the  joint.  It  correfponds  in  fhape  with  the  head 
or  condyle  of  the  jaw,  and  with  the  hollow  of  the  tem¬ 
poral  bone.  It  moves  with  every  morion  of  the  jaw, 
facilitates  the  common  motions,  and  prevents  luxation  ; 
but  the  joint  is  ftill  more  ftrongly  fecured  by  the  ftrength 
of  its  pieregoid  and  temporal  mufcles,  which  are  inferred 
.clofe  round  the  joint,  than  by  any  ftrength  of  its  cap - 
fyle.  It  is  the  mufcles  which  prevent  luxation  ;  and  it 
is  .their  action  aifo  that  makes  luxation,  when  it  has 
Jiappene4|,  fo  difficult  to  reduce. 

S.IS.S. 

The  ribs  have  two  joints,  and  a  hinge.rike  raotian, 
rifing  and  falling  alternately,  as  \ye  draw  in  or  let  out 
the  breath.  The  two  joints  of  the  ribs  are  thus  fecured  : 
Firft,  the  proper  head  of  the  ribs  being  hinged  upon  the 
interyertebrai  fubftance,  and  touching  two  vertebra;,  it 
is  tied  to  the  bodies  of  each  by  a  regular  eapfule ;  the 
bag  is  regular,  is  lubricated  within,  and  is  as  perfedl  as 
any  joint  in  the  body  ;  it  is  radiated  without,  lo  as  to 
expand  pretty  broad  upon  the  fides  of  the  vertebra,  and 
has  a  fort  of  divifion,  as  if  into  two  fafdcuii,  the  one 
belonging  to  the  vertebra  above,  the  other  to  the  ver¬ 
tebra  below  ;  they  gradually  vaniih,  and  mix  with  the 
A  A  4  periofteuim 
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periofteum  upon  the  bodies  of  the  vertebras  ;  thefe  are 
named  ligamentum  capitelli  costarum,  as  be- 
longing  to  the  little  heads,  of  the  ribs. 

The  back  of  the  rib  touches  the  fore-part  of  the 
tranfverfe  procefs,  and  is  articulated  there :  confequently 
there  is  a  fmall  capfular  ligament  belonging  to  this  joint 
alfo ;  but  this  joint  is  further  fecured,  by  two  fmall  li¬ 
gaments,  which  come  from  the  tranfverfe  procefs  of  the 
vertebra,  and  take  hold  on  the  neck  of  The  rib :  one 
Ihort  ligament  coming  from  the  point  of  the  tranfverfe, 
procefs,  is  behind  the  rib,  and  is  thence  named  liga- 
MENTUM  transversarium  EXTERNUM ;  another, 
rather  longer,  comes  from  the  inner  face  of  the  tranf¬ 
verfe  jprocefs,  goes  a  little  round  the  neck  of  the  rib,  is 
implanted  into  the  lower  edge  of  the  rib,  and  is  named 

DIGAMENTUMT'RANSyERSARItJM  INTERNUM*,  another 

fmall  ligament,  exaftly  oppofite  to  this,  going  into  the 
neck  of  the  rib,  upon  its  back  part,  is  alfo  very  regular ; 
and  other  fubfidiary  ligaments  from  dilFereat  points, 
affift  thefe  or  fupply  their  place. 

The  ribs  are  fixed  into  the  fiernum  by  their  carti¬ 
lages,  each  of  which  has  a  round  head,  a  diftinfc  focket, 
a  regular  capfule,  and  ligaments  which  expand  upon  the 
furface  of  the  fternura,  much  in  the  fame  way  that  the 
ligamenta  capitelli  expand  upon  the  bodies  of  the  ver- 
tebrae  :  a  tendinous  membrane,  alfo  binds  the  cartilages 
of  the  ribs,  one  to  another,  crofles  over  the  interftice, 
and  fo  covers  the  intercoftal  mufcles  with  a  fort  of 
fafeia ;  and  the  whole  furface  of  the,  fiernum  and  that  of 
he  cartilages  is  covered  with  this  tendinous  expanfion, 
which  belongs  confufedly,  to  the  origins  of  the  pedo- 
fal  mufcles,  to  the  ligaments  of  the  ribs  and  fiernum, 
and  to  the  periofieum  of  that  bone,  . 


CHAP. 
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CHAP.  II. 

JOINTS  OF  THE  SHOULDER,  ARM,  AND  HAND, 
CLAVICLE. 

The  joining  of  the  clavicle  with  the  fternum,  is  the 
hinge  upon  which  the  whole  arm  moves,  and  is 
the  only  point  by  which  the  arjn  is  connefted  with  the 
trunk,:  the  round, button-like  head  of  the  clavicle,  rolls 
upon  the  articulating  furface  of  the  upper  bone  of  the 
fternum:  it  is  in  fuch  continual  motion,  that  fome  par-r 
ticular  provifton  is  required ;  and  accordingly,  it  has, 
like  the  condyle  of  the  jaw,  a  fmall  moving  cartilage, 
which  rolls  betwixt  this  head,  and  the  fternum.  The 
cartilage  is  thin,  and  of  a  mucous  nature ;  it  is  move¬ 
able  in  fome  ^^gtee,  yet  it  is  fixed  by  one  edge  to  the 
head  of  the  clavicle.  This  joint  is  enclofed  in  a  ftrong 
capfule,  confifting  firft  of  a  bag,  and  then  of  an  outer 
prder  of  fibres,  which  go  out  in  a  radiated  form,  upon 
the  furface  of  the  fternum,  like  the  ligaments  of  the 
ribs  ;  and  they  crofs  and  cover  the  fternum,  fo  that  the 
ligaments  of  the  eppofite  fides  meet ;  and  this  meeting 
forms  a  cord  acrofs  the  upper  part  of  the  fternum, 
which  is  named  interclavicular  ligament.  Thus 
is  the  clavicle  fixed  to  the  fternum,  and  another  broad 
ligament  alfo  ties  it  to  the  firft  rib. 

The  joining  of  the  clavicle  with  the  fcapula,  is  by  the 
edge  of  the  fiat  clavicle  touching  the  edge  of  the  acro¬ 
mion  procefles  with  a  narrow,  but  flat  articulating  fur¬ 
face :  both  furfaces,  viz.  of  the  acromion,  and  of  the 
clavicle,  are  covered  with  a  thin  articulating  cartilage : 
in  fome  fubjeds  a  moveable  cartilage  is  alfo  found  here : 
it  is  a  regular  joint,  and  is  very  feldom  obliterated  ;  yet 
its  motion,  though  continual,  is  not  very  free ;  it  is 
rarher  a  fhufiiing  and  bending  of  the  fcapula  upon  this 
bone,  favouring  the  play  of  the  other  joints  :  it  is  fe- 
cured  firft  by  a  capfular  ligament,  which  is  in  itfelf  de¬ 
licate  and  thin,  but  which  is  ftrengthened  by  many 
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ligamentous  bands,  which  pafs  (over  the  capfule)  betwixt 
the  clavicle  and  the  acromion  procefs  ;  the  clavicle,  as 
it  pafles  ov^er  the  point  of  the  coracoid  procefs,  is  tied 
down  to  it  by  ligaments  of  confiderable  ftrength  ;  one 
comes  from  the  root  of  the  coracoid  procefs  to  the  cla¬ 
vicle,  and  is  called  ligamentfm  commune  gonoides  j 
another  from  the  point  of  the  coracoid  procefs,  is  im¬ 
planted  into  the  lower  or  inner  edge  of  the  clavicle, 
and  is  named  nio amentum  pommune  trapezoidesi 
trapezoid,  on  account  of  its  fquareform,  and  commune, 
becaufe  it  goes  from  the  fcapula  to  the  clavicle  ;  while 
other  ligamenis,  going  from  one  procefs  of  the  fcapula 
to  another,  are  named  proper  or  peculiar  ligaments  of 
the  fcapula.  The  ligamentum  proprium  triangu- 
i,are  Itretches  from  the  coracoid  procefs' to  the  acro¬ 
mion  procefs  of  the  fcapula.  The  ligamentum  sca- 
PULiE  PROPRIUM  posTERius  is  of  lefs  importance,  bc? 
ing  that  which  completes  the  notch  of  the  fcapula  into  a 
hole,  and  gives  attachment  to  the  omo-hyoideus  mufcle, 

SHOULDER  JOINT. 

The  SHOULDER  is  one  of  the  mofl;  beautiful  joiiitsy 
loofe  and  moveable,  very  free  in  its  motions,  but  very 
liable  to  be  difplaced.  To  form  this  joint,  the  humerus- 
has  a  large  round  and  flattened  head  ;  the  cavity  of  the: 
fcapula  *,  which  leceives  this  head,  is  oval,  or  triangu¬ 
lar,  fmall  and  very  fhallow ;  it  is  eked  out  with  a  thick 
cartilaginous  bolder,  which  encreafes  the  hollow  of  the 
focket,  but  ftill  it  is  fo  fhallow,  that  the  humerus  cannot 
be  fo  much  laid,  to  be  lodged  in  the  glenoid  cavity,  as 
to  be  laid  upon  it.  Its. capfule  or  bag.  is  very  loofe 
and  v.^ide,  coming  from  the  edges  of  the  glenojd  cavity, 
and, implanted  round  the  neck  of  the  bone  t  the  joint 
is  richly  bedewed  with  mucus,  or  rather  with  a  mixed 
fecreiion,  w^hich  is  partly  fecreted  by  a  fimbriated 
organ,  confifling  of  lacunas  or  hags,  the  common  organ 

*  It  is  called  glenoid  cayity,  from  the  Greek  name  of  a  joint,  and 
tke  name  is  not  abfolutely  appropriated  to  the  fcapula. 

for 
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for  this  fecretion  through  all  the  joints,  and  by  a  thin¬ 
ner  exudation  from  thofe  extreme  arteries,  which  ter¬ 
minate,  with  open  mouths,  upon  the  internal  furface  of 
the  bag. 

By  the  fiiallownefs  of  its  focket,  and  the  largenefs  of 
its  head,  by  the  loofenefs  of  its  capfule,  bv  all  the  forms 
and  circumftances  of  its  ftrufture,  the  (houlder  is  ex¬ 
ceedingly  loofe,  and  very  liable  to  be  difplaced  :  it  has 
this  loofe  ftructure,  and  fuperficial  focket,  that  its  mo¬ 
tions  may  be  free,  but  feldom  is  there  any  great  advan¬ 
tage  gained  in  the  human  body,  without  a  counterba¬ 
lance  of  weaknefs  and  danger  ;  and  every  where  in  the 
limbs,  we  obferve  that  a  joint  is  weak  and  liable  to 
luxation,  in  proportion  as  its  motions  are  free  and  large. 
Yet  the  fiioulder  joint  is  not  without  fome  kind  of  de¬ 
fence ;  its  focket  is  (hallow,  but  it  is  guarded  by  the 
largeft  projecting  proceffes  in  all  the  body,  by  the  acro¬ 
mion  projecting  and  ftrengthening  it  above,  and  by  the 
coracoid  procels  within  ;  its  ligament  is  lax,  eafily  tom, 
and  ufeful  rather  for  confining  the  fynovia,  and  keeping 
the  head  of  the  fhoulder  bone  oppofite  to  its  proper  cavity, 
than  in  fecuring  the  joint  by  any  ftrength  it  has  ;  there¬ 
fore  a  ligament  extends  from  the  coracoid  to  the  acro¬ 
mion  procefs(LlGAMKNTUM  PROPRIUM  TRIANGULARE 
spAPUL^)  which  completes  the  defences  of  the  joint 
above,  and  at  its  inner  fide.  The  capfule  is  perfo- 
fated  by  the  long  tendon  of  the  biceps  mufcle,  and  the 
hole  by  which  it  enters  is  called  foramen  ovale^  and  on 
each  fide  of  this  hole  the  ligament  is  much  ftrengthened  ; 
and  there  comes  alfo  from  the  point  of  the  acromion 
procefs,  an  additional  ligament,  which  adheres  to  the 
capfule  :  But  the  circumftance  from  which  the  chief 
ftrength  of  the  fhoulder  joint  is  derived,  is  the  infertion 
of  the  four  mufcles  which  come  from  the  fhoulder  blade 
clofe  round  the  head  of  the  bone,  fo  that  they  adhere  to 
^he  capfular  ligament,  pull  it  up  to  prevent  its  being 
checked  in  the  motions  of  the  joint,  ftrengthea  it  by 
their  thicknefs,  for  they  are  fpread  upon  it :  and  the 
contraction  of  the  mufcles  hold  the  humerus  in  its 
place  j  their  total  relaxation  (as  in  certain  cafes  of  weak- 
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nefs)  fuffers  the  humerus  to  drop  away  from  the  fca*- 
pula,  without  any  fall  or  accident,  forming  what  we  are 
accuftomed  to  call  a  luxation  of  the  humerus,  from  an 
internal  caiife ;  and  the  flioulder  cannot  be  luxated  by 
a  fail,  without  fuch  violence  as  tears  up  the  tendons  of 
thefe  mufcles.  We  muft  add  to  this  anatomy  of  the 
joint,  that  it  is  furrounded'by  numbers  of  burfse  or  mu^ 
cous  bags  *  :  one  under  the  tendons  of,  the  fubfcapu- 
laris ;  one  under  the  (hort  head  of  the  biceps  muftles ; 
one  betwixt  the  coracoid  procefs,  and  the  fhoulder 
bone  j  and  one  under  the  acromion  procefs  of  the  fca- 
pula,  exceedingly  large :  and  thefe  are  fo  fairly  parts 
pf  the  joint,  that  very  commonly  they  open  into  it 
with  communications,  either  perleftly  natural,  or  at 
lead,  not  hurtful,  either  originally  exifling,  or  formed 
by  continual  friftion.  It  Ihould  alfo  be  remembered, 
that  the  long  tendinous  head  of  the  biceps  mufcle  comes 
from  the  margin  of  the  focket,  directly  over  the  ball  of 
the  os  humeri,  and  through  the  capfule,  by  a  particular 
hole*  '■ 


ELBOW. 

The  elbow  joint  is  formed  by  three  bones ;  ihg 
humerus,  radius,  and  ulna  i  The  ulna  bends  backwards 
and  forwards  upon  the  flioulder  bone  ;  the  radius  bends 
upon  the  flioulder  bone  along  with  the  ulna;  it  always 
mud  accompany  the  ulna,  but  it  alfo  has  a  motion  of  its 
owm,  rolling  in  circles  ;  its  round  button-like  head  rollf 
ing  continually  with  its  edge  upon  a  focket  in  the  ulna, 
and  with  its  flat  face  upon  the  tubercle  of  the  humerus, 
The  whole  compofes  one  joint,  and  is  enclofed  in  one 
capfule  ;  the  bones  accompany  each  other  in  .their  luxa¬ 
tions,  as  well  as  in  their  natural  motions  :  the  ulna  is 
never  difiocated  without  the  radius  being  alfo  difplaced; 

*  Vide  Monro’s  tables  of  the  burfe  mucofas,  where  all  thefe  parts 
are  reprefented,  the  knowledge  of  which  is  fo  very  uieful  for  the 
furgeon.  I  have  opened  this  great  burfa  iinder  the  acromion  procefs. 
arid  let  out  four  pounds  of  the  peculiar  mucus  and  gelatinous  lumps, 
■with  which  the  difeafed  burfx  are  commonly  filled. 

a  circumftance 
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a  circumftance  which  is  but  too  little  noticed,  and,  fo 
far  as  I  remember,  hardly  confidered  or  known. 

The  radius  and  ulna  are  united  principally  by  the  in¬ 
terosseous  LIGAMENT, which, as  it  extendsinthe  whole 
length  of  the  bones,  has  great  ftrength.  Towards  the 
elbow  this  ligament  .is  deficient  for  a  fpace,  and  it  Is 
perforated  by  veffels.  The  chorda  transversalis 
cuBiTi  is  an  oblique  flip  of  ligament  which  pafles  from 
the  tubercle  of  the  ulna  obliquely  downwards  and  acrofs 
to  the  radius. 

ligaments  of  the  elbow  joint. 

The  general  capsule  arifes  from  the  humerus,  from 
both  the  tubercles,  and  all  round  the  two  hollows  which 
receive  the  olecranon  and  coronoid  proceflTes  of  the  ulna ; 
it  is  implanted  again  into  the  tip  of  the  olecranon,  and 
ail  round  that  figmoid  cavity  which  receives  the  lower 
end  of  the  humerus,  and  all  round  the  edge  of  the  co¬ 
ronary  procefs.  It  is  alfo  fixed  round  the  neck  of  the 
radius ;  it  comprehends,  in  one  bag,  the  humerus,  ra¬ 
dius,  and  ulna ;  and  unites  them  into  one  joint,  per¬ 
forming  two  motions,  viz.  flexion  and  extenfion  by  the 
ulna,  and  rolling  by  the  radius  the  joint  is  lubricated 
by  mucus  *  and  by  fat,  which  is  found  chiefly  about,  the 
olecranon  ;  and  that  the  bones  may  be  further  fecured, 
additional  ligaments  are  fpread  out  upon  them,  which 
are  all  without  the  common  capfule  of  the  joint  lying 
upon  it,  and  ftrengthenihg  it  at  the  neceflary  points. 

I .  There  is  the  common  capfule  enclofing  the  whole.. 
2.  It  is  the  form  of  every  hinge  joint  (and  this  is  one 
of  the  pureft)  to  have  its  capfule  ftrengthened  at  the 
hdes ;  and  the  fides  of  this,  the  elbow  joint,  are 
ftrengthened  by  two  fafcicnli,  or  ligamentous  heads, 
which,  coming  from  the  tubercles  of  the  humerus, 
fpread  a  little  upon  the  capfule,  and  adhere  to  it  like  part 

*  The  oil  contained  in  the  adipofe.  membrane  never  exudes  in  the 
living  body,  and  cannot  lubricate. 
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of  rts  fubftancc.  One,  from  the  outer  condyte,  fpread^ 
upon  the  neck  of  the  radius,  and  fends  a  ftrong  divifioii 
to  tie  attached  to  the  rough  fpine  of  the  ulna,  which  is 
near  the  lefler  figmoid  cavity  of  the  ulna.  This  is  of  , 
courfe  the  external  lateral  ligament.  Another 
ligament  from  the  inner  condyle  of  the  humerus,  goes 
upon  the  infide  of  the  capfule  and  ftrengthens  it  there  t 
it  is  implanted  in  the  prominence  on  the  inner  edge  of 
the  coronoid  procefs  of  the  ulna,  and  is  named  the  in¬ 
ternal  LATERAL  LIGAMENT  *.  The  coiltinual  roll¬ 
ing  motion  of  the  radius  requires  a  peculiar  ligament, 
and  this  peculiar  ligament  of  the  radius  is  named  liga- 
MENTUM  coRONARiuM,  or  ANNULARE,  becaufc  it  en* 
circles  the  neck  of  the  radius ;  Anulare  or  ORBifcu- 
LARE,  from  its  hoop  or  ring-like  form  :  It  is  a  very 
ftrong  and  narrow  ftripe  or  band,  which  arifes  from  that 
part  of  the  ulna  where  the  radius  rolls  upon  it,  and  fur- 
rounds  the  radius,  making  at  lead  two  thirds  of  a  circle ; 
and  fo  having  turned  over  the  neck  of  the  radius,  is  in- 
ferted  into  the  oppofite  fide  of  the  ulna.  This  is  com¬ 
monly  defcribed  as  a  diftin£l:  ligament  furrounding  the 
neck  of  the  radius,  and  having  the  common  capfule  im¬ 
planted  into  its  upper  edge  ;  but,  in  truth,  it  is  like  the 
others,  a  thicker  band  of  the  common  capfule,  but  with 
a  diftindion  much  more  particular  here,  by  the  contraft 
of  the  great  thicknefs  of  the  coronary  ligament,  and  the 
extreme  thinnefs  of  the  capfule  at  the  fore-part :  for  thtf 
capfule  of  every  hinge-joint  is  ftrong  only  at  its  fides; 
other  bands  from  the  outer  condyle,  and  from  the  coro¬ 
nary  procefs  of  the  ulna,  ftrengthen  this  ligament  of 
the  radius,  and  are  known  by  the  general  name  of  ac¬ 
cessory  LIGAMENTS  of  the  coroHoid  ligament,  as  the 

*  I  fee  another  ligament  behind  the  internal  lateral  ligament,  viz. 
arifing  from  the  external  condyle,  and  inferted  into  the  fide  of  the 
olecranon.  There  are  in  truth  two  internal  lateral  ligaments,  and 
their  operation  is  not  merely  to  confine  the  motion  of  the  joint  late¬ 
rally,  but  to  check  the  flexion  and  extenfion  of  the  arm  ;  the  one 
being  made  tenfe  by  the  flexion,  the  other  by  the  extenfion,  of  the 
fore-arm. 


lateral 
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lateral  ones  are  known  by  the  name  of  accessory  li¬ 
gaments  to  the  capfule 

So  that  there  Is,  i .  A  complete  capfule  which  enclofes 
all  the  bones ;  2.  Lateral  ligaments  which  make  the 
main  ftrength  of  the  joint  ;  3.  A  coronary  ligament 
which  regulates  and  ftrengthens  the  rolling  motions  of 
the  radius,  and  keeps  it  firm,  turning  like  a  fpindle  in  its 
bulh.  The  whole  joint  is  furrounded  with  cellular  fub- 
ftance  :  the  regularity  of  its  ligaments  is  confounded  by 
the  adhefions  of  mufcles  and  tendons:  though  it  is,  on 
the  whole,  weak  behind  and  before,  and  very  ftrdng  at 
its  fides,  yet  tendinous  and  ligamentous  fibres  crofs  it  in 
all  direftions ;  fo  that  the  capfule,  and  its  affifting  liga¬ 
ments,  are  irregular  and  rough  without ;  but  gelatinous, 
fmooth,  and  glofly  within, 

WRIST. 

The  wrist  is  one  of  the  moll  moveable  joints  in  the 
body,  having  the  ftrength  of  a  mere  hinge-joint  (becaufe 
it  is  almoft  a  ftrid  hinge,  by  the  connexion  of  the  long 
ball  of  the  carpus  with  the  long  hollow  of  the  radius) 
and  having,  at  the  fame  time,  all  the  properties  of  the 
moft  moveable  joint,  by  the  free  turning  of  the  radius, 
without  the  weaknefs  which  is  peculiar  to  the  circular 
and  free  moving  joints.  Thefe  diftiuclions  divide  the 
wrift  joint  into  its  two  parts.' 

I,  The  articulation  formed  by  the  fcaphold  and  lu- 
nated  bones,  which  form  an  oval  ball  of  articulation,  and 
the  great  fcaphoid  cavity  of  the.  radius  which  receives 
this  ball  :  the  end  of  the  ulna  does  not  properly  enter 
into  the  cavity  of  the  wrift,  but  its  end,  or  little -round 
head,  is  covered  with  a  moveable  cartilage,  and  that  car- 

*  But  the  capfule  ought  to  be  called  membrana  capfularis ;  it  is 
not  a  ligament,  and  thefe  which  are  called  acceffory  are  proper  liga¬ 
ments.  The  ligament  which  is  on  the  fore-part  of  the  joint,  and 
■  which  runs  towards  the  higammtum  Annulare,  is  properly  called 
Accejforium  Annuli  Anticum  ;  it  croffes  from  the  ulna  fo  the  externa), 
condyle  ;  and  another  coming  round  from  the  olecranon,  and  being 
OB  the  .back  of  the  joint,  Accejforium  Annu'.qre  pojicum. 
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tilage  reprefehts  the  end  of  the  ulna.  It  is  called  car.; 

TILAGO  INTERMEDIA  TRIANGULARIS.  Now,  this  firft 
Joint,  viz.  of  the  fcaphoid  and  lunated  bones,  the  head 
of  the  radius,  and  the  moveable  cartilage  \vhich  repre- 
fents  the  head  of  the  ulna,  are  furrounded  by  the  general 
capfule  or  bag  of  the  joint.  The  capfule  arifes  from  the 
ends  of  the  radius  and  of  the  ulna ;  ' from  the  flyloid 
point  of  the  one,  round  to  the  fame  point  of  the  other  j 
and  is  implanted  near  the  lower  rank  of  the  carpal  bones ; 
though  it  adheres  firO;  to  the  fcaphoid  and  lunated  bones, 
it  pafles  them  going  over  all  the  bones  of  the  carpus, 
efpecially  in  the  palm,  fo  as  to  add  ftrength  to  their 
peculiar  ligaments ;  and  in  the  palm,  the  tendons  for 
the  fingers  run  over  it :  fo  it  forms  on  one  fide  an  ad¬ 
ditional  ligament  for  the  carpus  ;  on  the  other,  it  forms 
the  floor  of  the  tendinous  {heath,  a  fmdoth  and  lubri¬ 
cated  furface  for  the  tendons  to  run  upon.  This  general 
ligament  is  flrengthened  by  particular  ones  coming  from 
the  flyloid  proceffes  of  the  radius  and  of  the  ulna,  which 
fpread  upon  the  bones  of  the  carpus,  and  may  be  de- 
fcribed  as  lateral  ligaments,  for  although  the  wrift  joint 
is  not  accurately  a  hinge,  yet  it  partakes  moft  of  that 
charafter,  and  the  ligaments  are  flrongefl  at  the  radial 
and  ulnar  edges  of  the  wrift.  But  there  are  fo  many 
irregular  points  of  bone  about  the  wrift,  that  the  little 
fafciculi,  with  which  this  capfule  is  covered  and  ftrength- 
ened,  are  innumerable.  Within  this  joint,  and  ftretch- 
ing  from  the  groove  betwixt  the  fcaphoid  and  lunated 
bones,  there  is  an  internal  ligament  of  a  foft  and 
pulpy  nature;  it  is  named  ligamentum  muscobt|m; 
but  the  very  name  fliov/s,  that  it  is  lefs  valuable  as  a  li¬ 
gament  (fin  ce  the  joint  is  already  well  enough  fecured), 
than  as  a  condudlor  for  the  lacunae  or  dudts  which  fepa- 
rate  the  mucus. 

1.  The  articulation  by  which  the  hand  performs  all 
its  turning  motions  is  that  of  the  radius  with  the  ulna  r 
this  is  fet  apart  altogether  from  the  general  articulation, 
of  the  joint.  The  lateral  cavity  of  the  radius  receives 
the  little  round  head  of  the  ulna  ;  they  are  enclofed.  in. 
their  own  peculiar  capfule,  which  is  fo  loofe  about  the 
4  bones,. 
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bones,  that  although  it  is  a  regular  capfule  of  the  com¬ 
mon  form,  it  has  the  name  of  membrana  capsularis 
SACCiFORMis.  Thus  there  is  one  joint  within  another  ; 
a  moveable  cartilage  betwixt  them,  and  the  capfule  of 
the  one,  the  more  moveable  joint,  peculiarly  wide,  and 
not  fo  ftrong  ;  all  which  fhould  be  confidered  in  think¬ 
ing  about  luxations  of  the  wrift.  • 

The  carpal  bones  are  conneded  with  each  other  fo 
very  clofely,  that  the  name  of  joint  can  hardly  be  ufed. 
They  are  rather  fixed  than  jointed  together.  Each  bone 
has  four  fmooth  articulating  furfaces,  %  which  it  is  united 
to  the  adjoining  bones,  The  firft  two  bones  form  the 
great  ball  of  the  wrift  ;  the  fecond  row  again  is  united 
with  the  firft,  by  a  fort  of  ball  and  focket ;  for  the  os 
magnum,  which  is  the  g^entral  bone  of  the  fecond  row, 
has  a  large  round  head,  which  is  received  into  the  lunated 
hollow  of  the  os  lunare,  which  is  the  central  bone  of  the 
firft  row.  The  firft  row  is  thus  united  to  the  fecond,  by 
a  diftind  and  general  capfule,  in  addition  to  which  each 
fingle  bone  is  tied  to  the  next  adjoining,  by  a  regular 
capfular  ligament  within,  and  by  flat  crofs  ligaments 
without,  or  rather  by  many  bundles  of  ligaments,  which 
crofs  each  other  in  a  very  complicated  manner,  and  the 
little  flat  and  fhining  fafciculi  give  the  whole  a  radiated, 
or  ftar-like  form  *. 

The  metacarpal  bones  are  alfo  joined  to  the  carpal  in 
one  row,  by  a  line  of  joints,  which  are  as  one  joint ; 
befides  their  common  capfule,  the  m.etacarpal  of  each 
finger  has  its  peculiar  ligaments  proceeding  in  a  radiated 
or  ftardike  form  from  the  carpal  bones,  and  going  out 
broad  upon  the  metacarpal  bones,  and  fo  numerous,  that 
each  metacarpal  bone  is  fecurely  tied  by  ligaments  to  one 
or  two  of  the  bones  of  the  carpus  t ;  and  at  their  heads 

*  Thefe  are  the  Hgameists  which  are  really  fo  unimportant  to  the 
anatomift,  or  to  the  furgeon,  but  which  are  fo  laborioufly  defcribed 
under  the  titles  of  ligamenta  brevia,  obeiqua  transversaria, 
and  PROPRIA  offium  cai-pi ;  for  they  do  in  fadt  crofs  and  tranfverfe 
the  carpus  in  every  poffible  diredtion. 

y  And  thefe  alfo  are  named  according  to  their  feveral  diredfipns, 
LIGAMENTA  ARTICULARIA,  LATERALIA,  RECTA  PERPENDICULA- 
2.IA,  &C. 
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where  the  figures  are. implanted  upon  them,  forming  the 
knuckles,  they  are  again  tied  by  flat  ligaments,  which 
go  from  head  to,  head  of  the  metacarpal  bones  *,  binding- 
them  together,  permitting  a  flight  bending  towards  each 
other,  fo  as  to  make  a  hollow  in  the  hand,  but  no  fuch 
wide  motion  as  might  aflifl  the  fingers  •,  they  are  but  as 
a  foundation  upon  which  the  fingers  fland  and  move. 

FINGERS. 

The  joints  of  the  fingers  are  formed  by  round  heads 
in  the  upper  end  of  one  row  of  bones,  and  by  hollow 
fockets  on  the  lower  ends  of  the  next  row  ;  each  joint 
is  qualified  by  the  round  form  of  its  head?,  to  be  a  cir¬ 
cular  and  free  uiovmg  joint,;  but  it  is  reflricled  by  the. 
forms  of  its  ligaments,  to  the  nature  of  a  hinge-joint ; 
for  each  finger  joint  is  included  firft  in  a  fair  round  cap- 
fule,  or  bag,  of  the  ordinary  form,  but  that  capfule  is 
ftrengthened  by  very  diilincl  lateral,  ligaments  upon  its 
■fides,  w^hich  lateral  ligaments-  form  the  chief  ftrength  of 
the  joints ;  above  thefe  lateral  ligaments  the  joint  is, 
ftrengthened  by  a  broad  fafcia,  or  fheath,  which  comes 
from  the  tendons  of  the  interoffei  m.ufcles,  covers  the 
backs  of  all  the  fingers,  which  is  efpecially  ftrong  over 
the  joints.  One'part  of  the  apparatus  of  the  wrift  joint 
is  the  fmooth  and  lubricated  sheath,  in  which  the  ten- 
dons  of  the  fingers  run.  '  It  is  formed  in  part  by  the 
outer  fide  of  the  capfule  of  the  wrift,  and  in  part  by 
that  bridge  of  ligament  which  proceeds  from  the  four 
corner  points  of  the  carpal  bones.  '  This  fheath.  is  lined 
with  a  delicate  and  fofter  modification  of  the  common 
tendinous  membrane,,  is  fully  bedewed  with  mucus,  and 
is  fairly  to  be  ranked  with  the  burfte  mucofse,  as  it  is 
indeed,  like  them,  a  fhut  fack.  But  it  is  farther  croffed 
in  fiich  a  manner  by  partitions  belonging  to  each  flexor 
tendon,  that  each  of  them  may  be  faid  to  have  its  ap¬ 
propriated  burfa  mucofa.  Arid  thefe  burfm,  to  prevent 
the  bad  confequences  of  fridion,  are  put  both  betwixt 

*  ThefearenamedthetiGAMENTA  INTE-ROSSEA. 

the 
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the  crofs  ligament  and  the  tendons,  and  alfo  betwixt 
the  tendons  of  the  upperraoft  mufcle,  and  of  the  deeper 
one,  and  again  betwixt  the  tendons  of  the  fingers  and  of 
the  thumb. 

In  the  fame  way  the  {heaths  of  the  tendons,  as  they 
run  along  the  fingers,  may  be  conudered  as  part  of  the 
apparatus  of  their  joints  j  for  the  firfi;  fet  of  burfe,  viz. 
thofe  w'hich  lie  in  the  palm  of  the  hand,  flop  before 
they  reach  the  firfi  joints  of  the  fingers,  and  then  other 
longitudinal  burfie  begin  from  the  firfi  joint  of  the  fin¬ 
gers,  and  go  all  along  them  to  the  laft  joint,  forming  a 
{heath  for  the  tendons  to  run  in,  which  does  at  once 
the  office  of  a  firong  ligament,  binding  them  down  in 
their  places,  and  which  is  fo  lubricated  on  its  internal 
furface,  as  to  fave,  the  neoelfity  of  other  burfe.-  Thefe 
{heaths  are  thicker  in  certain  points,  fo  as  to  form  crofs 
rings  of  firong  ligament ;  but  the  comm“on  {heath,  and 
thefe  thicker  rings,  ftill  form  one  continued  canal  j  thefe 
are  named  the  sheaths  and  annular  ligaments,  or 
CROSS  LIGAMENTS  *  of  the  fingci's,  and  are  of  the  fame 
nature  with  the  burfse.  .Befides  thefe^  there  are  no 
diftin£t  burfe  on  the  fingers,  but  there  are  feveral  about 
the  wrift,  and  one  efpeciaily  of  confiderable  fize  at  the 
root  of  the  thumb  t* 


CHAP.  III. 

JOINTS  OF  THE  THIGH,  LEG,  AND  ANCLE. 

OF  THE  HIP  JOINT. 

The  acetabulum,  which  is  rough  in  the  naked  bone, 
is  naturally  lined  with  a  thick  and  very  fmooth 
cartilage.  The  head  -of  the  thigh  bone  is  covered  with 
a  fimilar  cartilage,  alfo  very  thick  and  fmooth  5  and  thefe 

^  LiGAMENTA  VAGINALIA,  LIGAMENTA  CK.UCIATA,  PHALAH- 
GUM,  &C. 

f  Vide  Monro’s  Burfse  Mucofse. 
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cartilages  almofl  fill  up  that  deep  dimple  which  is  feen  in 
the  centre  of  the  head  of  the  thigh-bone,  and  fmooih 
that  hole  which  is  formed  in  the  centre  of  the  focket,  by 
the  meeting  of  the  feveral  pieces  of  which  it  is  compofed. 
The  focket  is  not  only  deep  in  its  bones,  but  is  further 
deepened  by  the  cartilage  which  tips  the  edge  of  the 
focket,  and  which  (lands  up  to  a  confiderable  height. 
The  focket  is  imperfed  at  that  fide  which  looks  towards 
the  thyroid  hole;  the  bony  edge  is  entirely  awanting 
there,  and  the  fpace  is  filled  up  by  a  (Irong  cartilaginous 
ligament,  which  goes  acrofs  this  gap,  from  the  one  point 
to  the  other,  and  from  its  going  acrofs  is  named  the  li-' 

G AMENTUM  LABRI  CARTILAGIN^I  TRANSVBRSALE^ 

^  The  capfular  ligament  of  the  hip  joint  is  the  thickeft  and 
flrongeft  of  all  the  body.  It  is,  like  other  capfules,  a 
refledion  ar.d  thickening  of  the  periofteum  ;  the  periof- 
teum  coming  along  the  outfide  of  the  bone,  leaves  it  at 
the  edge  of  the  focket.  The  periofteum,  or  rather  peri- 
chondriuna  from  the  infide  of  the  focket,  comes  up  to 
the  edge,  and  meets  the  outer  layer.  They  unite  to¬ 
gether,  fo  as  to  form  the  general  capfule  enclofing  the 
ring-like  cartilage,  which  tips  the  edge  of  the  focket  be¬ 
tween  them.  This  ligament  enclofes  all  the  bones  from 
the  edges  of  the  focket  to  the  roots  of  the  trochanters, 
embracing  not  only  the  head,  but  the  neck  of  the  thigh 
bone.  The  outer  plate,  continuous  with  the  periofteum, 
is  thick  and  (Irong,  and  is  aiTifted  by  much  cellular  fub- 
ftance  condenfed  round  it,  and  it  is  further  thickened  by 
flips  which  come  from  the  iliacus,  glutaeus,  and  other 
mufcles  which  pafs  over  the  joint,  w^hile  the  external 
plate  of  the  ligament  lines  the  whole  with  a  foft  and  well 
lubricated  coat. 

In  addition  to  this  general  capfule,  there  are  two  in¬ 
ternal  ligaments^  ifl,  The  round  ligament,  as  it  is  called, 
which  comes  from  the  centre  of  the  focket  to  be  fixed 
into  the  centre  of  the  ball  of  the  thigh-bone. '  It  is  not 

*  Th/s  ligament  is  double,  that  is,  there  is  one  on  the  infide  of 
the  edge,  and  one  on  the'  outfide ;  thence  it  is  often  reckoned  as, 
two  ligaments,  viz.  licamejjtum  transversale  internum  et 

JSXTERNUM. 
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round,  but  flat  or  triangular.  It  has  a  broad  triangular 
bafis,  rooted  in  the  focket  exaftly  at  that  place  where 
the  feveral  bones  of  the  focket  meet,  forming  a  triangular 
ridge,  which  gives  this  triangular  form  to  the  central 
ligament.  It  has  three  angles,  and  three  flat  Tides.  It 
is  broad  where  it  arifes  from  the  bottom  of  the  focket, 
is  about  an  inch  and  a  half  in  length,  grows  narrower  as 
it  goes  out  wards,  to  wards  the  head  of  the  hone,  and  is 
almofl:  round  where  it  is  implanted  into  the  dimple  in 
the  head  of  the  thigh-bone,  at  which  point  it  is  fo  fixed, 
as  to  leave  a  very  remarkable  roughnefs  in  the  naked 
bone.  But  round  the  roots  of  this  ligament,  and  in  the 
bottom  of  the  focket,  there  is  left  a  pretty  deep  hollow, 
which  is  faid  to  be  filled  up  with  the  fynovial  gland.  It 
is  w^onderful  how  eafily  authors  talk  of  the  fynovial  gland, 
as  if  they  had  feen  it ;  they  defcribe  very  formally  its 
affeftions  and  difeafes,  as  when  hurt  by  a  blow  upon  the 
trochanter ;  yet  there  is  no  diftinft  gland  to  be  found. 
There  is  a  fringed  and  ragged  mafs  lodged  in  the  bottom 
of  the  focket,  hanging  out  into  the  hollow,  and  con-i 
tinually  rubbed  by  the  ball  of  the  thigh-bone  in  its  rao-: 
tipns :  the  fringes  and  points  certainly  are  du£ls  from 
which  we  can  fqueeze  out  mucus ;  but  it  is  by  no  means 
proved  that  they  belong  to  a  fynovial  gland,  and  it  looks' 
rather  as  if  the  dudts  Were  themfelves  the  fecreting  organ, 
like  the  lacunm,  or  mucous  bags  in  the  tongue,  or  in 
the  urethra,  vagina,  oefophagus,  and  other  hollow  tubes. 
Such  a  ftruclure  is  fitter  for  fuffering  the  ftrong  preflure, 
and  continual  adion  of  the  thigh-bone,  than  any  deter¬ 
mined  gland.-  We  fee  then  nothing  but  mucous  duels 
of  a  fringed  form,  hanging  down  from  this  hollow  into 
the  cavity  of  the  joint,  a  quantity  of  fat  accompanying 
thefe  fringes,  and  a  pappy  mucous ,  membrane,  which 
keeps  thefe  fringes  and  fatty  membranes  orderly,  and  in 
their  places,  and  which  ties  them  fo  to  the  angles  of  the 
triangular  ligament,  that  they  mull  move  with  the  mo¬ 
tions  oi  the  joint.  This  mucous  membrane,  which  keeps' 
thefe  fatty  fringes  orderly,  has  two  or  three  fmall  bridles 
in  different  direclions,  whence  they  are  named  the  oig.a- 
MENTA  MUCOSA,  or  ligamentula  maff^  adip.oi^je  glandu- 
B  B  3  lofa  ^ 
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lofa ;  and  this  may  be  confidered  as  the  continued  in¬ 
flexion  of  the  fofter  internal  lamella  of  the  capfule,  which 
not  only  lines  the  focket,  but  is  refleXed  over  the  central 
ligament,  and  over  the  globe  of  the  thigh-bone,  covering 
them  alfo  with  a  delicate  mucous  coat.  Other  fringes 
of  the  fame  kind  are  found  at  the  lower  part  of  the  joint, 
lying'rpund  the  neck  of  the  thigh-bone,  near  the  angle 
where  the  capfular  ligament  is  implanted  into  the  root 
of  ' the  great  trochanter :  the  liquor  from  thefe  mucous 
fimbriae,  with  the  general  ferous  exudations,  are  mixed 
and  blended  for  lubricating  the  joint. 

This  capfule,  which  is  naturally  the  thickefl:  and 
flirongefl:  in  the  body,  almoft  a  quarter  .of  an  inch  in 
thicknefs,  is  farther  ftrengthened  by  many  additions ; 
for  a  flip  of  very.ftrong  tendinous,  or  cellular  fubftance  ' 
condetifed,  comes  down  from  the  low'er  fpinous  procefs 
of  the  os  ilium,  and  fpreads  out  over  the  capfule,  and 
ftrengthens  it  very  much  on  its  fore-part ;  the  fmallelt, 
of  the  glutaei  mufcies  adh'^res  to  the  capfule,  and 
ftrengthens  it  behind  ;  the  pfoas  magnus  and  iliacus  in- 
ternus  pafs  by  the  inner  fide  of  the  capfule,  and  though 
they  do  not  abfoiutely  adhere  to  it,  they  depofit  much 
cellular  fubftance,  which  is  condenfed  fo  as  to  ftrengthea 
the  capfule,  forming  at  the  fame  time  a  large  b'urfa  mu- 
cofaj  betwixt  their  tendinous  fibres  and  the  joint.  That 
tendon  of  the  reXus  mufcle  which  comes  from  the 
margin  of  the  focket,  lies  upon  the  outer  fide  of  the  cap¬ 
fule,  adheres  to  it,  and  ftrengthens  it.  The  fecurity  of 
the  hip-joint  feems  to  depend  more  upon  the  ftrength  of 
ks  capfular  ligament,  than  that  of  almoft  any  other  joint. 

THE  K.NEE-JOINT. 

The  knee-joint  is  one  of  the  moft  fuperficial  joints, 
and  one  of  the  w^eakeft,  fo  far  as  relates  to  the  bonps, 
for  the  flat  condyles  of  the  thigh-bone  are  merely  laid 
upon  the  flat  head  of  the  tibia.  Thejre  is  here  no  fair 
cavity,  receiving  a  large  head,  as  in  the  joint  of  the  hip ; 
no  {lighter  ball  and  focket,  as  in  the  fingers  j  no  ftrong 
overhanging  bone?,  as  in  the  flioulder  j  no  hook-like  pro- 
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cefs,  as  in  the  ulna.  This  is  not  a  hinge-joint,  like  the 
ancle,  fecured  between  two  points  of  bone.  V/e  do  not 
find  the  means  of  ftrength  in  ks  bones,  but  in  the  num* 
ber,  fize,  and  difpofition  of  the  great  ligaments  with 
which  its  bones  are  joined  ;  by, virtue  of  thefe  ligaments 
it  is  the  ftrongeft  joint  of  the  human  body,  the  moll;  op- 
prelTed  by  great  loads,  the  moll  exercifed  in  continual 
motions,  yet  lefs  frequently  difplaeed  than  any  other. 
But  this  complication  of  ligaments  which  gives  it  me¬ 
chanical  ftrength,  is  the  very  caufe  of  its  conOiicutional 
\yeaknefs,  makes  it  very  delicate,  and  very  liable  to 
difeafe. 

The  bones  which  compofe  this  joint  are  the  tibia, 
thigh-bones,  and  patella;  and  they  are  united  by  many 
ligaments,  both  within  and  without  the  joint. 

ill.  The  CAPSULE  of  the  knee  is  naturally  very  thin 
and  delicate,  tranfparent  as  a  cobweb.  This  thin  capfule 
comes  from  the  fore-part  of  the  thigh-bone,  all  round  the 
articulating  furfaces,  whence  it  goes  downwards  by  the 
fides  of  the  condyles  ;  from  this  origin  it  is  inferted  into 
all  the  edge  of  the,  rotula,  and  in  fuch  a  way  as  to  keep 
the  rotula -properly  without  the  cavity  of  the  joint,  th'e 
capfular  ligament  going  over  its  inner  Turface,  and  lining 
it  wdth  a  fmooth  and  delicate  coat,  Tt  is  fixed  belo.w 
into  all  the  circle  of  the  head  of  the -tibia,  and  thus  com¬ 
pletes ‘its  circle,  embracing  all  the  bones.  This,  capfule, 
naturally  fo  thin,  and  delicate,-  is  made  up  from  all,  the 
furrounding  parts  to  a  confiderable  thicknefs  ;  firft,  it  is 
covered  behind  by  the  heads  of  the  gaftrocnemii ;  at-  the 
fides,  by  the  biceps,  and  other  mmicles  of  the  hamftrings  ; 
on  its  fore-part,  it  is  flrengthened  by  the  general  fafcia 
of  the  thigh,  which  goes  down  over  the  knee,  and  being 
there  reinforced  both  by  its  adhefion  to  the  bones,  and 
by  the  broad  expanfion  of  the  vaftus  internus,  fartorius, 
biceps,  and  other  mufcles,  which  go  out  over  the  patella, 
it  adheres  to  the  capfule,  and  makes  the  whole  very 
ftrong ;  befides  which,  thei*e  is  a  ligament,  which,  lying 
in  the  ham,  upon  the  back  part  of  the  capl^ule,  is  named, 
in  compliment  to  Winflow,  ligamentum  posticum 
wiNSLOWii.  It  is  a  ligament  fomewhat  refembling  the 
®  B  4  lateral 
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lateral  ligaments  of  the  elbow.  It  arifes  from  the  outer 
.condyle,  goes  obliquely  acrofs  the  back  part  of  the  joint, 
adheres  to  it,  and  ftrengthens  it ;  but  often  it  is  not 
found  at  all,  or  in  fuch  draggling  fibres  as  cannot  be 
accounted  a  ligament*.  It  is  manifefl:  that  the  knee  re¬ 
quires  fome  fuch  additional  ligaments  behind,  to  ferve  as 
a  check,  and  to  prevent  its  yielding  too  far, 

2.  The  knee,  as  being  a  hinge-joint,  has  ftrong  liga¬ 
ments  at  the  fides,  and  here  the  lateral  ligaments  are 
particularly  diftindt,  and  can  be  raifed  from  the  capfuie ;  ' 
on  the  inner  fide  of  the  joint,  there  comes  down  from 
the  internal  condyle  of  the  thigh-bone,  abroad,  flat  liga¬ 
ment,  which  is  fixed  into  the  inner  head  of  the  tibia, 
and  is  named  the  internal  lateral  ligament ;  on  the  out* 
fide  of  the  knee,  there  defcends  from  the  tip  of  the  outer 
condyle  a  much  ftronger  ligament,  not  quite  fo  flat, 
rather  round  :  It  extends  from  the  condyle  of  the  thigh¬ 
bone,  to  the  bump  of  the  fibula  which  it  embraces.  It 
is  a  little  conical  from  above  downwards ;  it  is  from  tiyo 
to  three  inches  in  length,  and  is  named  ligamentum 

LATERALE  EXTERNUM  LONGIOR,  tO  diftinguilh  it  from 
the  next ;  for  behind  this  firfl;  external  ligament,  there 
arifes  a  little  lower  from  the  fame  condyle  along  the  outer 
head  of  the  gaftrocnemius  mufcle  a  ligament  which  is 
called  the  ligamentum  laterals  externum  bre- 
vioR,  and  it  is  not  ftiorter  only,  but  fo  fparce  as  not  to 
be  eafily  diftinguilhed,  not  having  the  true  form  of  a, 
lateral  ligament  coming  down  from  the  condyle,  but  of 
a  mere  ftrengthening  of  the  capfuie,  coming  upwards 
from  the  knob  of  the  fibula  t* 

3.  The  joint  is  (till  further  fecured  by  internal  liga¬ 
ments  which  are  within  the  cavity  of  the  joint ;  they  are 
named  the  crucial  ligaments  of  the  knee.  They 
arife  betwixt  the  hollovy  of  the  condyles  of  the  thigh¬ 
bone,  and  are  implanted  into  the  back  part  of  the  middle 
rifing  of  the  tibia';  they  lie  in  the  back  part  of  the  joint, 

*  Often  it  is  irregular,  or  in  ftraggling  fibres ;  but  I  have  never, 
foiind  it  wanting. 

-j-  Some  ftrong,  but  irregular  acceffary  ligaments  gp  down  to  that 
part  of  the  head  of  the  tibia  which  is  before  the  head  of  the  fibula. 

'*  '  . .  flat 
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flat  upon  the  back  of  the  capfule,  and  the  one  crofllng 
a  little  before  the  other  (but  yet  in  contact  with  each 
other,  at  the  place  of  eroding) ;  they  are  diftinguiflied 
by  the  names  of  anterior  and  posterior  crucial 

LIGAMENTS. 

The  posterior  crucial  ligament  is  more  perpen¬ 
dicular  ;  it  arifes  from  the  hollow  betwixt  the  condyles 
of  the  thigh-bone,  and  is  implanted  into  a  roughnels  on 
the  back  of  th'e  tibia,  betwixt  its  tv/o  cup-like  hollows, 
and  behind  the  tubercle  which  divides  thefe  hollows  from 
each  other.  While  the  pollerior  arifes  rather  from  the 
internal  condyle,  the  anterior  ligament  arifes  pro¬ 
perly  from  the  ■  external  condyle,  paifes  obliquely  over 
the  tuber,  in  the  articulating  furface  of  the  tibia,  and 
terminates  in  the  cup-like  hollow.  The  effect  of  thefe 
two  ligaments  ,is  more  particular  than  is  commonly  ob- 
ferved ;  for  the  one  goes  obliquely  out  over  the  articu¬ 
lating  furface  of  the  tibia,  while  the  other  goes  diredlly 
down  behind  the  joint ;  and  of  courfe  when  the  knee  is 
bended,  the  pofterior  ligament  is  extended  ;  when  the 
leg  is  ftretched  out,  the  anterior  ligament  is  extended ; 
they  both  are  checks  upon  the  motions  of  the  joint :  the 
anterior  ligament  prevents  the  leg  going  too  far  forwards, 
the  pofterior  ligament  prevents  it  being  too  much  bent 
back  upon  the  thigh  *. 

4.  The  moft  admirable,  part  of  the  mechanifm  of  this 
joint,  is  the  two  semilunar  cartilages.  They  are 
fo  named  from  their  femilunar  form  ;  they  lie_  upon  the 
top  of  the  tibia,  fo  as  to  fill  up  each  of  them  one  of  the 
hollows  on  the  top  of,  that  bone.  They  are  thicker  to¬ 
wards  their  convex  edges,  thinner  towards  their  concave 
edges ;  they  end  by  two  very  acute  and  long  horns, 

*  There  is  notattention  enough  paid  to  the  origins  of  thefe  ligaments 
from  the  femur  ;  for  it  is  the  origin  from  the  thigh-bone  which  deter¬ 
mines  their  operation.  The  poiterior  ligament  comes  from  the  root 
of  the  internal  condyle,  and  depth  of  the  femilunar  noch,  anterior  to 
the  centre  of  motion  of  the  lower  head  of  the  femur  on  the  tibia ;  it 
is  confequently  ftretched  in  extending  the  leg.  The  anterior  liga¬ 
ment  arifes  from  the  root  of  the  external  condyle,  pofterior  to  the 
centre  of  motion ;  it  is  confequently  ftretched  in  the  flexion  of  the 
hnee-joint. 

named 
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named  the  cornua  of  the  lunated  cartilages.  In  fhort, 
they  refemble  the  fhape  of  the  label  which  we  put  round 
a  wine  decanter ;  and  the  two  horns .  are  tied  to  the 
tubercle,  or  ridge  that  (lands  in  the  middle  of  the  arti¬ 
cular  furface  of  the  tibia,  and  confequently  they  are  .turn- 
ed  towards  each  other,  fo  as  to  touch  in  their  points. 
There  are  here,  as  in  the  other  joints,  malTes  of  fat  en- 
clcfing  the  fimbriated  ends  of  the  mucous  dudls.  Thefe 
fimbriae,  and  fatty  bundles,  are  formed  chiefly  round  the 
circumference  of  the  patella,  commonly  furrounding  it 
with  a  complete  fringe ;  they  are  alfo  found  at  the  back 
of  the  cavity,  about  the  crucial  ligaments,  and  in  all  the 
interfiices  of  the  joint ;  the  fatty  bundles  filling,  up  the 
interflices,  proteding  the  mucous  ducts  from  mo’re  vio¬ 
lence  than  what  is  juft  neceffary  to  ,  empty  them,  and 
perhaps  mixing  their  exudation  with  the  mucus  of  the 
dudls. 

Thefe  maffes  of  fat  lie  covered  by  the  delicate,  internal 
furface  of  the  capfule,  and  the  mucous  fimbrim  prbjed 
from  it. 

The  inner  furface  of  the  capfule  is’  fo  much  larger 
than  the  joint  which  it  lines,  that  it  makes  many  folds 
or  lurks,  and  feveral  of  thefe  are  diftinguiflied  by  parti¬ 
cular  names.  Thus,  at  each  fide  of  the  patella  there 
are  two  fuch  folds,  the  one  larger  than  the  other,  whence 
they  are  named  ligamentum  alare  majus,  and 
LiGAMENTUM  ALARE  MINUS.  Thefe  tv/o  folds  are  like 
two  legs,  which  join  and  form  one  middle  fold,  which 
runs  acrofs  in  the  very  centre  of  the  joint,  viz.  from  the 
lower  end  of  the  patella  to  the  point  of  the  thigh-bone, 
in  the  middle  betwixt  the  condyles.  It  keeps  the  lx)ofer 
fatty  bundles  and  fimbriated  duels  in  their  place, (viz. 
the  hollow  betwixt  the  condyles,  where  they  are  lead 
expofed  to  harm)  ;  thence  it  has  been  long  named  the 
LIGAMENTUM  MUCosuM.  The  internal  membrane  of 
the  joint  covers  alfo  the  femilunar  ligaments,  as  a  peri¬ 
chondrium  j  it  comes  off  from  the  ridge  of  the  tibia, 
touches  the  horns  of  the  femilunar  cartilages,  moves 
over  the  cartilage,  fo  as  to  give  them  their  coat,  and  at 
the  point  where  it  firft  touches  the  horns,  it  fortns  four 

little 
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little  ligaments,  two  for  the  horns  of  each  cartilage. 
Thefe  tags  by  which  the  four  points  of  the  luhated  car¬ 
tilages  are  tied,  are  named  the  ligamenta  cartila- 
GiNUM  LUNATARUM,  or  more  fimply  named  the  four 
adhefions  of  the  lunated  cartilages.  There  is  a  little  flip 
of  ligament,  which  goes'  round  upon  the  fore-part  of  the 
knob  of  the  tibia,  and  ties  the  fore-parts  of  thefe  two 
cartilages  to  each  other.  It  is  named  ligamentum 
TRANSVERSALE  COMMUNE,  bccaufc  it  goes  acrofs  from 
the  fore-edge  of  the  one  cartilage  to  the  fore-edge  of  the 
other,  and  becaufe  it  belongs  equally  to  each  ;  but  for 
their  further  fecurity,  thefe  cartilages  alfo  adhere  to  their 
outer  circle,  or  thick  edge,  to  the  internal  furface  of  the 
general  capfule  of  the  joint,  and  that  again  adheres  to  the 
lateral  ligaments  which  are  without  it ;  fo  that  there  is 
every  fecurity  for  thefe  cartilages  being  firm  enough  in 
their  places,  to  bear  the  motions  of  the  joint,  and  yet 
loofe  enough  to  follow  them  eafily. 

This  joint  has  the  iargeft  burfae.  mucofas  of  all,  and 
thefe  perhaps  the  raoft  frequently  difeafed.  There  is 
one  buria  above  the  patella,  betwixt  the  common  tendon 
of  the  extenfor  mufcles  and  the  fore-part  of  the  thigh¬ 
bone,  which  is  no  lefs  than  three  inches  in  length. 
There  is  a  fmaller  burfa  about  an  inch  below  the  patella, 
and  under  the  ligament  of  the  patella,  protedling  it  from 
friction,  upon  the  head  of  the  tibia.  Thefe  burfe,  I  am 
perfuaded,  are  often  the  feat  of  difeafe,  when  it  is  judged 
to  be  in  the  joint  itfelf.  But  the  truth  is  very  eafily 
known ;  for  if  a  fwelling  appear  under  the  patella,  pro¬ 
jecting  at  the  fides,  and  raifing  the  patella  from  the  other 
bones,  we  are  fure  that  it  muft  be  in  the  main  cavity  of 
the  joint :  but  if  fwellings  appear  above  and  below  the 
patella,  then  thei'e  is  reafon  to  believe  that  thefe  belong 
to  the  great  burfe,  which  are  placed  above  and  below 
the  patella,  a  complaint  which  is  far  lefs  formidable  than 
a  fwelling  of  the  joint  itfelf :  I  would -almoft  fay,  eafily 
cured  j  for  openings  into  thefe  burfae,  though  they  fliould 
be  avoided,  are  lefs  dangerous  than  openings  into  the 
joint.  It  is  from  miftaking  fiich  tumours  for  collections 
in  the  capfule  itfelf,  that  authors  fpeak  of  openings  into 
3  the 
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the  joint  as  a  familiar  or  eafy  thing,  or  think  that  they . 
have  done  fuch  operations  fafely^  when  probably  they 
were  pundturing  the  bur  fas  only.  *. 

Thefe  burfae  mucofas  lie  under  the  tendon  of  the  ex- 
tenfor  mufcles,  and  under  the  ligament  of  the  patella: 
they  are  of  the  fame  fubflance  with  the  capfule  of  the 
joint  itfelf ;  they  lie  over  the  capfule,  united  to  .it  by 
cellular  fubftance,  and  the  bundles  of  fat  which  are  dif- 
pofed  irregularly  about  the  joint,  belong  partly  to  the 
burfse,  and  partly  to  the  capfule ;  one  end  projedling 
into  the  cavity  of  the  burfe,  while  the  other  end  of  the 
fame  fatty  bundles  projecls  into  the  cavity  of  the  joint. 

Thus  the  knee-joint,  which  is  the  mofl:  important  in 
all  the  body  •;  the  moft  opprefled  by  the  weight  of  the 
trunk,  and  by  the  accidental  loads  which  we  carry  ;.the 
moft  exercifed  in  the  common  motions  of  the  body,  and 
the  moft  liable  to  fhocks  and  blows,  which  is  the  moft 
fuperficial  and  the  weakeft  in  all  that  refpefts  its  bones, 
is  the  ftrongeft  in  its  ligaments,  and  the  moft  perfett  in 
all  the  provifions  for  eafy  motion. 

1.  The  great  capsule  of  the  joint  enclofes  the  heads 
of  the  bone,  fecretes  (in  part)  and  contains  the  fynovia ; 
lines  the  joint  with  a  fmooth  and  delicate  membrane, 
and,  by  turning  overall  the  parts,  and  adhering  to  them, 
it  forms  the  perichondrium  for  the  cartilaginous  heads 
of  the  bones,  and  the  covering  and  ligaments  for  the 
moving  cartilages  of  the  joint. 

2.  This  capfule,  which  is  exquifitely  thin,  and  which 

was  formed  for  other  ufes  than  for  giving  ftrength  to  the 
joint,  is  furrounded  on  all  fid.es  with  fuch  continuations 
of  the  common  fafcia,  and  fuch  particular  expanfions  of 
the  ham-ftring  and  other  mufcles,  as  by  adding,  out¬ 
wardly  fucceflive  layers  to  the  capfule,  brings  it  to  a  con- 
fiderable  degree  of  ftrength.  . 

3.  The  capfule  having  no  ftrefs  upon  its  fore-part,  is 
very  thin  upon  its  fore- part,  viz.  at  the  fides  of  the  pa¬ 
tella,  blit  is  ftrengthened  at  the  fides  by  fair  and  diftind 

*  I  believe  that  the  great  burfe  and  the  joint  always  communicate 
largely  ;  and  that  being  confequently  one  continuous  furface,  the 
opening  of  the  burfe  would  be  highly  improper." 

liga- 
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ligaments,  going  from  point  to  point  of  the  three  great 
bones,  and  fo  large  and  particular,  as  to  deferve,  more 
than  any  others  in  the  body,  the  name  of  lateral 
LIGAMENTS ;  at  the  back  part  of  the  joint,  the  fame 
flrength  is  not  required  as  at  the  Tides ;  yet  it  muft  be 
ftronger  than  at  its  fore-part,  wherefore  it  is  ftrengthened 
by  the  additional  bands  which  are  fometimes  general  and 
confufed,  but  often  fo  perfeQ;  and  dillinQ;,  as  to  be  known 
by  the  name  of  the  posterior,  ligament  of  Win¬ 
slow  ;  and  as  the  lateral  ligaments  prevent  all  lateral 
motions,  this  ftre.ngthening  of  the  capfule  ferves  as  a 
check  band  behind.  .  ’ 

4.  It  is  only  in  the  greatefl:  joints  that  we  find  the 
additional  fecurity  of  internal  ligaments,  and  the 
only  joints  where  they  are  perfedl,  are  the  joints  of  the 
hip  and,  of  the  knee  t  {he  former  having  its  round,  or 
rather  triangular  ligament  which  fecures  the  great  ball 
pf  the  thigh-bone,  and  fixes  it  in  its  place  ;  the  latter 
having  its  crucial  ligaments,  which,  coming  both  frona 
one  point  nearly,  and  going  the  one  over  the  face  of 
the  tibia,  and  the  other  down  the  back  of  that  bone, 
ferve  the  double  purpofe  of  binding  the  bones  firmly 
together,  and  of  checking  the  larger  and  dangerous  mo¬ 
tions  of  the  joint,  the  fore  ligament  preventing  it  going 
too  far  forwards,  and  the  back  ligament  preventing  it 
bending  too  much. 

5.  A  moving  CARTILAGE  for  facilitating  motion  and 
lefl'ening  friction,  is  not  common,  but  is  peculiar  to 
thofe  joints  whofe  motions  are  very  frequent,  or  which 
move  under  a  greater  weight ;  fuch  are  the  inner  head 
of  the  clavicle,  the  articulation  of  the  jaw,  and  the 
joints  of  the  wriil  and  of  the  knee  ;  and  it  is  in  the  knee 
that  the  moveable  cartilages  have  their  moft  perfed  forms 
and  ufe,  are  large  and  flat  femilunar,  to  correfpond  with 
the  forms  on  the  head  of  the  tibia ;  thicker  at  their 
outer  edges  to  deepen .  the  focket ;  and  though  move- 
able,  yet  fo  tied  with  ligaments,  as  never  to  go  out  from 
their  right  place. 

And,  6.  The  mucous  folicular  bundles  of  fat,  and 
the  buricC  mucofse,  which  complete  the  lubricating 

apparatus 
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apparatus  of  the  joint,  and  the  mucous  frenulgs  or 
ligaments,  which  both  condud  the  mucous  fringes 
and  keep  them  in  their  place,  are  more  perfed  in  the 
knee,  and  greater  in  number  and  fize,  than  in  any  other 
joint. 

I  may  well  call  this  the  moft  complicated,  and  (by 
daily  and  melancholy  proofs)  it  is  known  to  be  the  moil 
delicate  joint  of  the  body. 

FIBULA. 

The  FIBULA  is  a  fupport  to  the  tibia  in  its  various 
accidents  ;  it  •gives  a  broader  origin  to  the  mufcleSj  and 
it  is  the  chief  defence  of  the  ancle  joint.  It  has  no  mo¬ 
tion  upon  the  tibia  ;  the  beft  authors  fpeak  of  it  as  a 
fymphyfis,  which  claiTes  it  with  the  joinings  of  the  pelvis, 
and  excludes  it  from  the  lid  of  true  and  moveable  joints. 
It  is  united  with  the  tibia  by  a  fort  of  flat  cartilaginous 
furface  upon  either  bone;  it  is  merely  laid  upon  the 
tibia,  net  funk  into  it.  ,  It  is  tied  by  a  clofe  capfule :  it 
has  no  particular  ligament  for  itfelf ;  but  is  flrengthened 
by  the  external  lateral  ligament  of  the  knee,  which  ad¬ 
heres  to  this  knob,  and  by  the  infertion  of  the  biceps 
tendon,  which  is  implanted  into  this  point,  and  which 
fpreads  its  expanded  tendon  over  the  fore-part  of  the 
tibia,  and  holds  the  boneS  together ;  and  the  firmnefs 
of  the  fibula  is  further  fecured  by  the  great  interofleous 
ligament,  which  goes  from  bone  to  bone.  Towards  the 
head  of  the  bones  the  interoflfeous  ligament  is  deficient. 

ANCLE, 

The  ANCLE  joint  owes  lefs  of  its  flrength  to  ligaments 
than  to  the  particular  forms  of  its  bones  ;  for  while  the 
flrong  lateral  ligaments  of  the  knee  guard  it  fo  that  it 
cannot  be  diflocated  till  they  are  torn,  the  lower  heads 
of  the  tibia  and  fibula  fo  guard  the  foot,  that  when 
luxated  thefe  bones  are  often  broken.  Firft,  the  fibula  is 
fo  connedted  with  the  tibia,  at  its  lower  end,  that  they 
form  together  one  cavity  for  receiving  the  aflragulus, 

with 
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with  two  projeSiGg  points,  the  fibula  forming  the 
outer  ancle,  and  the  tibia  forming  the  procefs  of  the 
inner  ancle ;  the  joining  of  the  fibula  to  the  tibia 
here,  is  like  that  of  its  upper  end,  too  clofe  to  admit 
of  the  fmalleft  motion,  and  it  is  thoroughly  fecured 
by  particular  ligaments-,  one  of  which  paffing  from  the 
fibula  to  the  tibia  on  the  fore-part,  is  named  the  li- 
GAMENTTM  suPERius  AN.TicuM,  coiififting,  in  general, 
of  one  or  two  diftinQ:  flat  bands.  Another  more  con¬ 
tinued  and  broader  ligamentous  membrane  goes  from 
the  fibula  to  the  tibia  acrofs  the  back  part,  and  is  named 

ITGAMENTUM  POSTICUM  SUPES.IUS  ;  the  LIGAMENTUM 

.  POSTICUM  iNFERius,  being  butu  flip  of  the  fame.  Next 
comes  the  capfule  of  the  joint,  w’hich  joins  the  aftra- 
galus  to  the  lower  heads  of  the  tibia  and  fibula;  it  is 
thinner  both  before  and  behind,  than  we  fliould  expefl: 
from  the  firength  of  a  joint  which  bears  all  the  weight, 
and  the  moft  violent  motions  of  the  body.  But,  in  faff, 
the  capfule  every  where  ferves  other  purpofes  than 
giving  ftrength  to  the  joint,  and  never  is  ftrong,  except 
by  additional  ligaments  from  without ;  fo  it  is  with  the 
ancle  joint,  the  cj^pfule  of  which  is  exceedingly  thin  be¬ 
fore  ;  but  it  is  flrengthened  at  the  back  part,  and  efpeci- 
ally  at  the  fides,  by'  fupplementary  ligaments  Firft,  a 
ftrong  ligament  comes  down  from  the  acute  point  of  the 
inner  ancle,  expands  in  a  radiated  form  upon  the  general 
capfule;  adheres  to  it,  and  ftrengthens  it,  and  is  fixed 
all  along  the  fides  of  the  aftragalus,  to  the  os  calcis 
and  naviculare.  This  ligament,  coming  from  one  point, 
and  expanding  to  be  inferted  into  a  long  line,  has  a  tri- 
-angular  form,  whence  it  is  named  ligamentum  del- 
ToiDES ;  and  v.^hile  the  general  ligament  fecures  the 
joint  towards  that  fide,  the  oblique  fibres  of  its  fore-edge 
prevent  the  foot  being  too  much  extended,  as  in  leaping, 
and  its  oblique  fibres  on  the  back  edge  prevent  its  being 
too  much-bended,  as  in  climbing  ;  but  the  ligaments  of 
the  outer  ancle,  tying  it  to  the  outer  fide  of  the  aftra¬ 
galus,  are  indeed  diftinQ:,  one  going  forwards,  one  going 
backwards,  and  one  running  directly  downwards  ;  one 
goes  from  the  point  or  knob  of  the  fibula,  obliquely 

down-wards 
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downwards  and  forwards,  to  be  inferred  into  the  fide  of 
the  aftragalus  ;  it  is  fquare  and  flat,  of  confiderable 
breadth  and  ftrength,  and  is  called  ligamentum  fi¬ 
bulae  ANTERius.  Another  ligament  goes  perpendicu-  , 
larly  dov/nwards,  from  the  acute  point  of  the  outer 
ancle,  to  fpread  upon  the  fide  of  the  aftragalus,  and  of 
the  capfule,  and  is  finally  inferred  into  the  heel-bone ; 
this  is  named  the  ligamentum  fibul.®  perpendicu- 
LARE  :  A  third  ligament  goes  out  ftill  from,  the  fame 
point,  to.  go  backwards  over  the  back  part  of  the  capfule, 
adheres  to  the  back  of  the  capfule,  and  ftrengthens  it, 
and  is  named  ligamentum  inter  fibulam,  et  as- 
TRAGALUM  POSTERius.  There  is  nothing  very  parti¬ 
cularly  worth  of  notice  in  the  ancle  joint,  for  it  is 
covered  with  cartilages,  lined  with  a  foft  and  mucous 
membrane,  and  lubricated  with  mucous  fimbrim  and 
mafles  of  fat,  fuch  as  are  found  in  all  the  joints.  It  is 
ftronger  than  the  other  joints  ;  it  can  hardly  be  luxated,, 
without  a  laceration  of  its  ligaments',  and  breaking  of  the 
bones  which  guard  it  at  either  fide  ;  and  it  is  the  great 
violence  which  is  required  for  completing  this  diflocation, 
and  the  terrible  complication  of  diflocation,  fradure, 
and  laceration  of  the  fkin,  which  makes  this  accident  fo 
dangerous  beyond  any  other  luxation. 

UNION  BETWIXT  THE  BONES  OF  THE  TARSUS. 

The  ASTRAGALUS,  QS  CALCIS,  OS  NAVICULARE,  and 
all  the  bones  of  the  tarfus,  are  united  to  each  other  by 
large  heads,  and  have  diftinft  and  peculiar  joints  ;  befides 
which,  the  bones  are  crofs-tied  to  one  another  by  liga¬ 
ments,  fo  numerous  and  complicated,  that  they  cannot 
nor  need  not  be  explained.  They  pafs  acrofs  from  bone 
to  bone,  in  an  infinite  variety  of  diredions,  fome  longi¬ 
tudinal,  fome  tranfverfe,  and  fome  oblique.  There  is  a 
curious  complication,  which  we  may  call  a  web  of  liga¬ 
ments,  covering  either  fide  of  the  foot  with  fhining  and 
ftar-like  bundles  j  each  bone  has  its  capfular  ligaments 
for  joining  it  to  the  next ;  each  joint  of  each  bone  has 
its  articulating  cartilages  always  frqfh  and  lubricated  ; 

each 
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e?.cl>  joint  has,  befides  its  capfule,  flat  flrips  of  oblique, 
longitudinal,  and  tranfverfe  ligaments,  joining  it  to  the 
neareft  bones,  and  the  greater  bones  have  larger  and 
more  important  ligaments  ;  as  from  the  aftragalus  to  the 
os  calcis,  from  the.  os  calcis  to  the  os  naviculare,  and 
from  that  again  to  the  fcaphoid  bone,  &c. 

The  metatarfal  bones  have  their  capfular  ligaments 
joining  them  to  the  tarfal  bones,  and  they  have  liga¬ 
ments  ftrengthening  their  capfules,  and  tying  them  more 
flrongly  to  the  tarfal  bones ;  and,  as  in  the  metacarpal 
bones,  the  feveral  ranks  are  tied  one  to  another  by  crofs 
ligaments  which  pafs  from  the  root  of  one  bone  to  the 
root  of  the  next ;  fo  we  have  ligaments  of  the  fame 
defcription  and  ufe,  holding  the  metatarfal  bones  to¬ 
gether,  both  on  the  upper  and  on  the  lower  furface  of 
the  foot ;  and  all  the  ligaments  of  the  foot  are  of  great 
flirength  and  thicknefs.  The  lower  ends  of  the  metatarfal 
bones  have  alfo.  tranfverfe  ligaments  by  which  they  are 
tied  to  each  other.  The  toes  have  hinge-joints  formed 
by  capfules,  and  fecured  by  lateral  ligaments,  as  thofe  of 
the  fingers  are ;  and,  except  in  the  flrength  or  number 
of  ligaments,  the  joinings  of  the  carpus,  metacarpus, 
and  fingers,  exaflly  refemble  the  joinings  of  the  tarfus, 
metatarfus,  and  toes. 

But  thefe  ligaments,  though  helping  to  join  the  in¬ 
dividual-bones,  could  not  have  much  effed  in  fupporting 
the  whole  arch  of  the  foot.  It  is  further  fecured  by  a 
great  ligament,  which  extends  in  one  triangular  and  flat 
plate,  from  the  point  of  the  heel  to  the  roots  of  each 
toe.  This  is  named  the  aponeurosis  plantaris 
PEDIS,  which  is  not  merely  an  aponeurofis  for  covering, 
defending,  and  fupporting  the  mufcles  of  the  foot;  that 
might  have  been  done  on  eafier  terms  with  a  fafcia  very 
flight,  compared  with  this;  but  the  chief  ufe  of  the 
plantar  aponeurofis  is  in  fupporting  the  arch  of  the  foot. 
It  paffes  from  point  to  point,  like  the  bow-ftring  betwixt 
the  two  horns  of  a  bow,  and,  after  leaping,  or  hard  walk¬ 
ing,  it  is  in  the  foie  of  the  foot  that  we  feel  the  (training 
and  pain ;  fo  that,  like  the  palmar  aponeurofis,  it  fup- 
ports  the  arch,  gives  origin  to  the  (hort  mufcles  of  the 
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toes,  braces  them  in  their  adlion,  and  makes  bridges 
under  which  the  long  tendons  are  allowed  to  pafs :  it 
comes  off  from  the  heel  in  one  point ;  it  grows  broader 
in  the  fame  proportion  as  the  foie  of  the  foot  grows 
broad.  It  is  divided  into  three  narrow  heads,  whkh 
make  forks,  and  are  inferted  into  the  roots  of  the  fecond, 
thirds  and  fourth  toes ;  and  the  great  toe  and  the  little 
toe  have  tVo  fmaller  or  lateral  aponeurofis,  which  cover 
their  own  particular  mufcles,  and  are  implanted  into  the 
roots  of  the  great  toe  and  of  the  little  toe. 

The  burfas  mucofe  furround  the  ancle  and  foot  in 
great  numbers.  None  of  them  having  any  very  direO: 
connedion  with  the  joint,  and  moft  of  them  accom¬ 
panying  the  long  tendons  as  they  pafs  behind  the  ancle, 
or  in  the  foie  of  the  foot,  are  of  that  kind  which  we  call 
tendinous  fheaths.  Firft,  there  are  (heaths  of  two  or 
three  inches  long,  which  furround  the  tendons  of  the 
tibialis  pofticus,  and  of  the  peroneei  mufcles,  as  they 
pafs  down  behind  the  ancle.  The  fheaths  of  the  pero- . 
nasi  begin  from  that  point  where  the  tendons  firft  begin 
to  rub  againft  the  bone,  and  are  continued  quite  down 
into  the  foie  of  the  foot ;  making  firft:  a  common  Iheath 
for  both  tendons,  and  then  a  burfa  peculiar  to  the  ten- 
dons  of  the  peronseus  brevis  mufcle,  and  about  an  inch 
in  length.  When  the  peronseus  longus  begins  to  pafs 
under  the  foie  of  the  foot,  the  fheath  which  enclofed  it 
behind  the  ancle,  is  fhut,  and  a  new  burfa  begins;  in 
the  fame  .manner  where  the  tendons  of  the  flexor  policis, 
and  flexor  digitorum  pedis,  pafs  behind  the  inner  ancle, 
a  burfa  of  three  inches  in  length  furrounds  them,  and 
facilitates  the  motion.  .  As  the  tendons  of  flexor  mufek 
go  under  the  arch  of  the  foot,  they  lie  among  foft  parts, 
and  rub  chiefly  againft  the  flefh  of  the  mafla  carnea, 
and  the  belly  of  the  fhort  flexor  mufcles  :  But  whenever 
they  touch  the  firft  joints  of  their  toes,  they  once  more 
rub  againft  a  hard  bone.  New  burfse  are  formed  for 
the  tendons;  each  burfa  is  a  diftin£t  bag,  running 
along  the  flat  face  of  the  toe,  and  is  of  a  long  fliape, 
and  the  tendon  is  carried  through  the  centre  of  the  la- 
bneated  bag,  fo  that  we  fee  once  more,  that  there  is  no 
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true  diflin^lion  betwixt  burfac  mucofas,  and  tendinous 
fiieaths  j  nor  betwixt  the  tendinous  fheaths,  and  the 
capfules  of  joints. 

Joints  have  been  arranged  under  various  forms,  but 
not  with  much  fuccefs ;  and  I  do  not  know  that  enu¬ 
merating  the  joints  in  any  particular  order  will  either 
explain  the  motions  of  individual  joints,  or  affift  in 
recording  their  various  forms  ;  fome  joints  are  loofe  and 
free,  capable  of  eafy  motions,  but  weak  in  proportion,  and 
liable  to  be  difplaced  ;  fuch  is  the  joint  of  the  shoul¬ 
der,  w’hich  rolls  in  every  diredion ;  other  rolling  joints 
more  limited  in  their  motions,  are  better  fecured  with 
ligaments  of  peculiar  ftrength  ;  fuch  is  the  joint  of  the 
HIP,  where  the  ligaments  are  of  great  ftrength  both  within 
and  without ;  fome  wanting  all  circular  motions, are  hinge 
joints,  by  the  mere  form  of  their  bones ;  fuch-  are  the 
LOWER  JAW,  the  VERTEBRA,  the  ELBOW,  and  the  an¬ 
cle  JOINTS  ;  fome  are  hinges  by  their  ligaments,  which 
are  then  difpofed  only  along  the  fides  of  the  bones  •,  fuch 
are  the  knee,  the  ribs,  the  fingers,  and  the  toes. 
Some  joints  partake  of  either  motion,  with  all  the  free¬ 
dom  of  a  ball  and  focket-joint,  yet  with  the  ftrength  and 
fecurity  of  the  ftrideft  hinge :  Thus  the  wrist  having  one 
joint  by  which  its  turning  motions  are  performed,  and 
another  joint  by  which  it  rolls,  has  the  two  great  en¬ 
dowments  fo  rarely  combined  in  any  joint  of  the  freeft 
motion,  and  of  great  ftrength fo  alfo  has  the  head,  by 
the  combination  of  two  joints  of  oppofite  ufes  and  forms  ; 
for  its  own  condyles  play  like  a  mere  hinge  upon  the 
atlas,  and  the  axis  of  the  dentatus  fecures  all  the  pro¬ 
perties  of  a  circular  joint ;  this  combination  gives  it  all 
the  motions  of  either  joint,  without  their  peculiar  de- 
feds.  But  there  is  ftill  a  third  order  of  joints,  which 
have  fuch  an  obfcure  and  ftiuffling  motion,  that  it  can¬ 
not  be  obferved.  The  carpus  and  metacarpus,  the 
tarsus  and  metatarsus,  the  tibia  with  the  fibula, 
have  thefe  fhuffling  and  almoft  immoveable  joints  ;  they 
are  not  intended  for  much  motion  among  themfelves, 
but  are  appointed  by  a  diffufed  and  gradual  yielding,  to 
facilitate  the  motions  of  other  joints. 
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OF  THE  HEART. 

CHAP.  I. 

OF  THE  MECHANISM  OF  THE  HEART. 

The  heart  is  placed  nearly  in  the  centre  of  the 
human  body,  and  is  itfelf  the  centre  of  the  circu¬ 
lating  fyftem.  The  fyflem  of  veflels,  which  it  excites 
and  moves,  confifts  of  arteries  and  of  veins the 
arteries  afl:  with  great  ftrength,  with  a  pulfation  like 
that  of  the  heart  itfelf,  and  convey  the  blood  over  all 
the  body ;  the  veins  are  in  greater  number,  exceedingly 
large,  pellucid  almoft  in  their  coats,  incapable  of  that 
energetic  adion  with  which  ail  the  fundions  of  the 
arteries  are  performed  ;  they  return"  the  blood  to  the 
heart  with  a  flow,  equable,  nnd  gentle  motion,  and  de- 
pofite  at  the  right  fide  a  quantity  of  blood  equal  to  that 
which  is  at  each  pulfation  driven  out  from  the  left.  The 
heart  is  placed  betwixt  the  arteries  and  the  veins,  tot- 
regulate  and  enforce  their  adion  ;  to  receive  the  blood^ 
from  the  veins  by  a  flow  dilatation,  and  to  reitore,  by  a. 
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fudden  contraftlon,  that  force  which  the  blood  lofes  in 
pafling  round  the  circle  of  the  body.  But  the  heart  has 
alfo  another  and  more  important  office  to  perform  ;  for 
by  having  four  great  cavities  and  two  orders  of  arteries, 
it  performs  in  the  fame  inftant  two  circulations,  one  for 
the  lungs  and  one  for  the  body ;  it  receives  from  the 
lungs  nothing  but  pure  blood,  it  delivers  out  to  the 
body  nothing  but  what  is  fit  for  its  ufes  ;  and  this  puri¬ 
fying  or  oxydation  of  the  blood,  and  this  excitement  of 
the  arteries,  are  two  chief  points  of  modern  phyfiology, 
which  every  ftep  of  the  following  demonftration  will  tend 
to  explain. 

It  will  be  mofl;  eafy  to  conceive  at  firfi;  the  idea  of  a 
more  fimple  heart,  of  one  circle  of  aftions,  of  one  Ample 
circulation  ;  of  one  bag  for  receiving,  and  another  joined 
to  it  for  propelling,  the  blood.  Indeed  a  heart  con- 
fifts  merely  of  thefe  eflential  parts;  a  great  vein,  an 

AURICLE,  a  VENTRICLE,  and  a  GREAT  ARTERY*,  of  a 

vein  which  returns  the*  blood  from  all  the  body ;  of  an 
auricle  or  fmaller  bag,  which  receives  that  blood  and 
retains  it  till  the  action  of  the  heart  is  relaxed  ;  of  a 
ventricle  (which  is  the  proper  heart),  ftrong,  raufcular, 
very  irritable,  and  eafily  excited,  into  which  the  auricle 
pours  its  blood  ;  of  an  artery  which  is  allied  to  the  ven¬ 
tricle  in  ftrength  and  aftion  (as  the  auricle  is  to  the  vein 
in  the  delicacy  of  its  coats),  and  which  carries  on  the 
blood  to  the  extremities  of  the  body ; — and  the  vein 
and  artery  meeting  at  their  extremities  in  the  body,  and 
uniting,  the  whole  is  a  circle,  and  the  heart  is  the  cen- 
tral  power. 

If  an  animal  do  not  breathe,  its  fyftem  will  be  what 
I  have  now  defcribed ;  it  will  have  but  one  vein,  one 
auricle,  one  ventricle,  one  artery ;  it  will  have  one 
fimple  heart :  but  with  us,  and  other  breathing  animals, 
it  is  not  fo  ;  and  I  am  now  to  defcribe  a  more  complex 
and  curious  circulation.  For-  fuppofe  this  blood,  fo 
eflential  to  our  exiftence,  to  have'in  it  fome  principle  of 
life,  which  is  continually  loft,  or  in  its  paflage  through 
the  body,  to  be  impregnated  with  fomething  which 
ihould  be  thrown  off,  that  principle  muft  be  continually 

renewed? 
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renewed,  or  an  opportunity  given  to  fend  off  what  is 
.offenfive  to  life;  the  heart  which  fills  the'  arterial 
fyftem,  muff  not  be  taken  from  its  appointed  office, 
nor  diflurbed  ;  nature  appoints  a  fecond  heart,  which 
belongs  entirely  to  this  mod  important  of  all  fuiidions, 
viz.  renewing  the  blood  j  and  it  may  be  renewed  in 
many  various  ways.  It  might,,  for  example,  circulate 
in  fome  peculiar  vifciis,  like  the  liver  or  fpleen  ;  in  the 
foetus  it  does  circulate  in  fuch  a  mafs,  for  the  placenta 
is  a  thick  and  flat  cake,  whofe  office  we  know  to  be. 
equivalent  to  that  of  the  lungs,  but  whofe  ftruclure  we 
do  not  underftand ;  •  in  the  chick  we  fee  its  blood  cir¬ 
culating  over  the  yolk  (for  the  yolk  is  inclofed  within 
the  membranes  of  the  unhatched  chick),  and  we  per¬ 
ceive  the  blood  redder  as  it  returns  to  the  heart,  and 
plainly  changed  :  in  fifh  we  find  the  blood  circulated 
over  the  gills,  expofed  thoroughly  to  the  water  in  which 
they  fwini,  and  thus  the  gills  perform.to  them  thefunc- 
.  tion  of  lungs.  But  in  all  breathing  creatures,  the  lungs 
do  this  office  ;  the  lungs  are,  next  to  the  heart  itfelf, 
effential  to  'life  j  in  thofe'who  die  from  bleeding,  we  can 
perceive  from  the  livor  of  the  face,  from  the  fobbing 
and  ftruggles  of  the  cheft,  from  the  regular  conyulfive 
fighs  of  thofe  creatures  which  are  butchered,  rather  a 
defire  for  air  than  a  want  of  blood.  It  is  for  the  pur- 
pofe  of  this  fecond  circulation  that  nature  has  appointed 
in  all  the  warm-blooded,  animals  two  hearts,  a  heart  for 
the, lungs,  and  a.  heart  for  the  body  ;  two  veins,  two  au¬ 
ricles,  two  ventricles,  and  two  great  arteries,  one  the  pul¬ 
monic  artery,  or  artery  of  the  lungs,  the  other,  the  aorta, 
or  artery  of  the  body. 

There  are  other  varieties  which  diftinguifli  animals 
into  CT'eatures  of  cold  or  of  warm  blood,;  for  there  are 
certain  conflitutions  which  do  not  require  that  the  bipod 
fhould  be  thus  continually  renevved.  It  is  not  becaufe 
animals  are  amphibious,  or  go  into  the  wrater,  that  they 
have  peculiar  lungs ;  for  the  Land  Tortoife,  the  Newt, 
the  Gaineleon,  never  go  into  the  water ;  yet  they  have 
membranous  lungs :  nor  indeed  can  the  amphibiee,  as 
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the  Seal,  the  Porpoife,  the  Sea-Uon,  &c.  dive  arid  exift: 
under  water  more  than  a  man  can  do,  though  for  whole 
days  they  lie  in  herds  balking  upon  the  Ihore  :  it  is  their 
peculiar  conftitution  to  need  lefs  than  other  creatures 
the  office  of  the  lungs.  The  cold-blooded  animals  are 
generally  creeping  animals,  fluggilh,  languid,  cold,  inert, 
difficultly  moved,  and  tenacious  of  life  to  a  wonderful 
degree.  They  can  bear  all  kinds  of  ftimuli ;  they  can 
bear  to  have  their  heads,  legs,  bowels,  cut  away ;  and 
among  other  peculiarities  of  this  conftitution,  they  can 
live  long  without  air  :  they  will  rife  from  time  to  time 
above  water,  if  you  allow  them  ;  they  can  bear  again  to 
be  kept  under  water,  if  you  force,  them  :  but  if  they  can 
live  long  under  water,  they  can  alfo  live  at  lead  as 
long  after  you  have  cut  off  their  heads,  or  cutout  their 
hearts,- 

Of  thofe  cold-blooded  creatures  alv/ays  either  .the 
heart  or  the  arteries  are  peculiar  ;  the  heart  is  fo  in 
many  amphibias,  as  in  the  Turtle,  where  the  heart  feeras  . 
to  confift  of  three  ventricles,  but  with  partitions  fo  im- 
perfeft  betwixt  them  that  they  are  abfolutely  as  one : 
this  one  ventricle  gives  out  both  the  great  arteries;  the 
blood  of  the  lungs  and  the  blood  of  the  body  are  both 
mixed  in  the  heart :  and  fince  there  are  two  arteries 
conveying  this  mixed  blood,  if  the  two  arteries  be 
nearly  equal  in  fize,  then  it  is  juft  one  half  of  the  blood 
throwm  out  by  the  heart  at  each  ftroke  that  receives  the 
benefit  of  the  lungs.  In  many  others,  as  the  frog,  the 
newt,  the  toad,  the  peculiarity  is  in  the  arteries  alone;, 
they  have  one  fmgle  and  beautiful  heart  ;  there  is  one 
large  auricle  as  a  refervoir  for  all  the  blood  both  of  the 
body  and  of  the  lungs;  there  is  one  neat,  fmall,  and 
very  powerful  ventricle  placed  below  the  refervoir, 
having  ftrength  quite  fufficient  for  moving  both  the 
blood  of  the  lungs  and  the  blood  of  the  body ;  and 
this  ventricle  gives  off  an  aorta,  which  foon  divides  into 
two  branches,  one  for  the  body  and  one  for  the  lungs ; 
and  thefe  of  courfe  have  but  half  the  blood  of  this 
heart  expofed  to  the  air :  thefe  alfo  are  cold-blooded 
animals. 
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But  all  breathing  creatures,  fuch  as  are  called  animals 
of  hot  blood,  have  two  hearts  :  the  one  heart  is  fending 
blood  through  the  lungs  while  the  other  heart  is  pufhing 
its  blood  over  the  body ;  not  the  half  only,  but  the 
whole  blood  which  is  fent  by  each  ftroke  of  the  heart 
over  the  body  muft  have  firft  pafled  through  the  lungs  ; 
no  blood  can  reach  the  heart  of  the  body  which  has  not 
been  fent  to  it  through  the  lungs  ;  or,  in  other  words, 
the  veins  of  the  lungs,  and  they  alone,  feed  the  left  fide 
of  the  heart. 

Words  alone  will  never  explain  any  of  the  endlefs 
difficulties  which  concern  the  mechanifin  of  the  heart ; 
but  at  every  point,  in  every  kind  of  difficulty,  in  ex¬ 
plaining  the  form,  the  parts,  the  pofture,  even  the  coats 
or  coverings  of  the  heart,  I  (hall  have  recourfe  to  plans, 
fuch  as  cannot  fail  to  make  all  this  intricate  mechanifm 
be  eafily  conceived. 

The  moll  limple  form  of  the  heart,  which  is  repre- 
fented  in  the  plan.  No.  i.  has  a  vein  marked  {a)\ — and 
auricle  (/^), — a  ventricle  (^r), — an  artery  (d)  -it  has  no 
provifion  for  purifying  the  blood  ;  it  has  no  refemblance 
to  that  kind  of  heart  which  is  connefted  with  lungs  ; 
but  the  blood  is  received  by  the  vein,  falls  into  the  au¬ 
ricle,  is  driven  by  its  force  into  the  ventricle,  by  the  ven¬ 
tricle  it  is  thrown  into  the  artery,  and  courfes  round  all 
the  body,  till  at  length,  reaching  the  extremities  of  the 
veins,  it  paffes  by  the  veins  to  the  auricle  a  fecond  time, 
and  fo  this  fingle  circle  is  perfedt. 

The  heart  of  the  amphibious  creature  is  reprefented 
in  No.  2.  ;  it  is  a  frog’s  heart :  it  has  the  mo H  limpid 
form,  and  the  feweft  parts  ;  it  has  the  fame  vein,  auricle, 
ventricle,  and  artery  ;  but  its  great  artery  divides  into 
two  chief  branches,  of  which  (5)— -the  aorta  goes  to  the 
body,. — (i)  the  pulmonic  artery  goes  to  each  fide  of  the 
lungs. 

The  heart  of  a  breathing  creature  is  reprefented  in 
No.  3.  in  its  moll  intelligible  form  ;  and  the  double 
circulation  of  the  human  body  may  be  traced  eafily  in 
the,  following  way.— Here  the  heart  of  the  lungs  is  fet 
off  from  the  heart  of  the  body,  being  as  diftin^  in  office 
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as  in  form  and  parts ;  on  the  right  fide  is  the  heart  of 
the  lungs,  on  the  left  fide  is  the  heart  of  the  body. — 
(a)  Is  the  great  vein  called  vena  cava  from  its  immenfe 
fize  ; — there  is  an  afcending  and  a  defcending  cava ; 
the  one  brings  the  blood  from  the  head  and  arms,  the 
other  brings  the  blood  from  all  the  lo’wer  parts  of  the 
body ;  they  meet  at  (a),  and  form  by  their  dilatation 
there,  a  chief  part  of  that  bag  which  is  called  the  auricle, 
— in  it  they  depofite  all  the  returri'  g  blood  of  the 
body,  and  thus  prefent  it  at  the  right  fide  of  the  heart 
to  be  moved  through  the  lungs. — (^)  Is  the  right  finus, 
or  RIGHT  AURICLE  ;  it  is  in  part  formed  by  a  dilatation 
of  thefe  veins,  but  it  puts  on  a  (Irong  and  mufcular  na¬ 
ture  as  it  approaches  the  heart ;  it  is  the  firfl  cavity  of  the 
heart,  and,  like  all  its  parts,  is  ftrong  and  irritable;  it  is 
filled  by  the  returning  blood  of  the  cavas ;  it  receives, 
dilates,  is  oppreffed  by  this  great  quantity  of  blood ;  it 
is  ftrongly  excited  to  a£t  ;  in  its  action  the  blood  goes 
down  into  the  ventricle  or  low'er  cavity  of  the  heart.— r 
(c)Is  the  RIGHT  VENTRICLE, thickandflrong  in  its  w^alls, 
and  of  great  mufcular  power ;  it  is  filled  by  the  auricle, 
and  is  ftrongly  ftimulated  both  by  the  ftroke  of  the- 
auricle,  and  by  the  weight  and  quantity,  and  alfo,  in 
fome  degree,  by  the  qualities,  of  the  blood;  its  action  is 
fudden  and  violent,  and  it  drives  the  blood  through  all 
the  fyftem  of  the  , lungs. — (d)  Is  the  pulmonis  artery, 
— the  artery  of  the  lungs  which  receives  all  the  blood-  of 
the  right  fide  of  the  heart  ;  it  is  filled  by  the  ftroke^  of 
the  right  ventricle,  from  w'hofe  cavity  it  arifes  ;  it  carries 
the  blood  in  many  branches  through  all  the  fubftance  of 
the  lungs  ;  and  thus  that  blood  which  had  returned  inir 
perfeft  and  robbed  of  its  vital  quality  to  the  right  auricle 
of  the  heart,  is  by  this  circulation  through  the  pulmonic 
artery  ventilated  and  renewed,  and  made  fit  for  the  ufes 
oPthe  fyftem  ;  and  thus  the  leffer  circulation  or  the  cir¬ 
culation  of  the  lungs,  the  circulation  of  the  right  fide 
of  the,  heart,  is  completed,  and  the  purified  bipod  is 
brought  round  to  the  left  fide  of  the,  heart  to  un¬ 
dergo  the  greater  circulation  or  the  circulatioti  of  the 
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^nius  it  is  from  the  exti'emities  of  this  firft  circle 
that  the  feoond  circle  begins ;  it  confifts  of  like  moving 
powers,  of  an  auricle,  ventricle,  vein,  and  artery ; 
for  as  the  right  heart  receives  the  contaminated  blood 
of  the  body  from  the  veins  of  the  body,  the  left  heart 
receives  the  purified  blood  of  the  lungs  from  the  veins 
of  the  lungs. — (e)  Reprefents  the  veins  of'the.lPngs, 
which  are  fometimes  three,  fometinies  four,  in  number  ; 
two  enter  from  each  fide  of  the  lungs,  and  return  the 
blood  purified  in  the  lungs  to  the  left  auricle  of  the 
heart.— (/)  Is  the  left  auricle,  fmaller,  but  more 
mufcular,  and  ftronger  than  the  right ;  it  receives  eafily 
whatever  quantity  of  blood  the  lungs  convey  to  it ;  it  is 
irritated,  contrafts,  forces  the  mouth  of  the  ventricle, 
and  fills  it  with  this  purified  and  redder  blood. — -(g^  Is 
the  LEFT  VENTRICLE,  whofe  form  is  longer,  its  flefliy 
walls  thicker,  its  cavity  fmaller,  its  power  greater  far 
than  that  of  the  right  fide;  this  ventricle  is  thus  fmall 
that  it  may  be  eafily  filled  and  ftiraulated,  and  thus 
ftrong  that  it  may  propel  all  _the  blood  of  the  body. — 
(/a)  Is  the  aorta  or  great  artery  of  the  body,  arifing  from 
this  left  ventricle,  juft  as  the  pulmonic  artery  arifes 
from  the  right :  the^  left  ventricle,  by  its  ftrong  and 
fudden  ftroke,  not  only  delivers  itfelf  of  its  own  blood, 
but  propels  all  the  blood  of  the  body,  communicates  its 
vibratory  ftroke  to  the  extreraeft  veflels,  and  excites  the 
whole  ;  this  is  the  greater  circle  or  circulation  of  the  body, 
as  oppofed  to  the  fliprter  circulation  or  lefler  circle  of  the 
lungs. 

That  there  are  ftridly  two  hearts.  Is  now  clearly 
made  out  ;  they  are  different  in  office ;  there  are  two 
diftind  hearts,  two  fyftems  of  veffels,  two  kinds  of 
blood,  and  two  circulations.  Thefe  two  hearts  might 
have  done  their  offices,  though  placed  in  the  oppofite 
fides  of  the  breaft,  it  is  in  order  to  ftrengthen  mutually 
the  effe£t  of  each  other  that  they  are  joined  ;  for  the 
fibres  of  the  two  hearts  intermix ;  they  are  both  inclofed 
in  one  membranous  capfule,  viz.  the  pericardium  ;  the 
veins,  auricles,  ventricles,  and  arteries,  correfpond  in 
time  and  action  with  each  other,  and  harmonize  in  a 
■  very 
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very  beautiful  manner.  But  this,  I  believe,  will  be 
more  eafily  explained  by  marking  the  fucceffion  of 
motions,  by  a  fuite  of  figures  placed  upon  the  feveral 
parts  of  the  heart,  by  which  the  fucceflive  motions  are 
performed. 

In  No.  4. 1  have  joined  the  right  and  left  hearts ;  both 
that  it  may  be  feen  how  the  left  heart  locks  in  behind 
the  right  heart,  how  the  right  heart  comes  to  be  the 
,  anterior  one,  and  how  the  aorta  feems  to  arife  from  the 
centre  of  the  heart  while  its  root  is  covered  by  the  great 
artery  of  the  lungs  ;  and  alfo  that  the  fynchronpus, parts, - 

1.  e.  the  parts  which  beat  time  with  each  other  may  be 
correflly  feen. —  i .  The  cavas  are  receiving  the  blood 
from  all  parts  of  the  body,  and  in  the  fame  inllant  the 
pulmonic  veins  are  receiving  blood  from  the  lungs;  , 

2.  The  RIGHT  AURICLE  is  gradually  filling  with  the  con¬ 
taminated  blood  of  the  body  ;  the  left  auricle,  marked 
alfo  with  a  fecond  figure,  is  filling  with  purified  blood  from 
the  lungs.  3.  The  right  ventricle  is  ftimulated  by 
its  auricle,  and  throws  its  contaminated  blood  into  the 
lungs  ;  and  in  the  fame  moment  the  left  ventricle  throws 
its  purified  blood  over  the  body.  4.  The  pulmonic 
ARTERY  re-ads  upon  the  blood  driven  into  it  by  the 
heart ;  and  in  the  fame  moment  the  aorta  re-ads  upon 
the  blood  thrown  into  it,  and  that  re-adion  works  it 
through  all  this  great  fyllem  of  veffels  from  this  the  cen¬ 
tre  to  all  the  extremities  of  the  body. 

Thus  it  is  eafy  to  perceive  how  the  fucceflive  adions 
accompany  each  other  in  the  oppofite  fides  of  the  heart : 
I.  The  two  veins  fwell ;  2.  The  two  auricles  are  excited  j 

3.  The  two  ventricles  are  filled  with  blood  ;  4.  The 
two  arteries  take  up  and  continue  this  pulfaiing  adion 
of  the  .  heart.  It  is  thus  that  the  two  hearts  afliftand 
fupport  the  adions  of  each  other,  and  there  feems  al- 
mofl:  a  phyfical  neceflity  for  their  being  joined  ;  yet  on 
the  very  beft  authority,  and  after  deliberate  difledion, 
we  are  entitled  to  affirm,  that  the  heart  is  found,  not 
with  its  apex  fharp  and  conical,  but  cleft ;  the  two.  ven¬ 
tricles  plainly  diftind  from  each  other  and  divided  by 
a  great  fpace.  “  Tatro,  quae  pcenas  fcelerum  luebat, 
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quando  exenteraretur  a  carnifice,  cor  habult  fingulariS 
figuras,  mucrone  non  acuto,  ut  fieri  folet,  fed  bifido  ;  ut 
diftindi  ventriculi  manifeflius  externa  facie  apparuerint> 
dexter  nempe  et  fmiiler,  interjedo  magno  hiatu  *.’* 


OF  THE  PARTS  OF  THE  HEART, 

As  yet  I  have  explained  only  the  general  plan  of  the 
circulation,  without  having  defcribed  thofe  curious  parts 
which  are  within  the  cavities  of  the  heart,  and  which 
fupport  the  adions  in  this  beautiful  harmony  and  per- 
fed  order,  each  part  fubordinate  to  fome  other  part,  and 
each  adion  fucceeding  fome  other  adion  with  perfed 
corrednefs,  often  without  one  unfteady  motion  or 
alarming  paufe,  during  the  courfe  of  a  long  irregular 
life. 

I.  The  vENiS  c-Av^  are  two  in  number  f ;  they  are 
named  venae  cav^  from  their  very  great  fize  ;  the  one 
brings  the  blood  from  the  upper,  and  the  other  from 
the  lov^er  parts  of  the  body,  and  •  they  are  formed  of 
thefe  branches;  the  upper  vena  cava  {a)  is  properly 
termed  the  descending  cava,  becaufe  it  carries  the 
blood  of  the  head  and  arms  downwards  to  the  heart ; 
this  great  vein  is  properly  a  continuation  of  the  right 
jugular  vein,  which  joins  with  the  right  axillary  vein, 
and  then  defcends  into  the  cheft  a  great  trunk ;  and  in 
the  upper  part  of  the  chefl  it  is  joined  at  (^) — ^by  a  great 
branch,  containing  the  axillary  and  jugular  veins  of  the. 
left  fide,  which,  in  order  to  reach  the  cava,  croffes  the 
upper  part  of  the  chefl,  and  lies  over  the  carotid  arteries. 
The  lower ■  VENA  cava,  or  cava  ascendens,  brings 
in  like  manner  all  the  blood  from  the  belly  and  lower 

*  Bartholin!  Epift.  p.  1 70.  There  are  examples  in  the  lower 
animals,  of  the  hearts  being  actually  in  diftindt  parts  of  the  Syftem. 

Let  the  reader  obforve,  that  the  whole  of  this  defcription  of  the 
various  parts  of  the  heart  is,  as  it  were,  an  explanation  of  the  plans 
No°  5.  and  6-  ;  of  which  the  N°  5.  Ihows  the  right  fide  of  the  heart, 
or  the  heart  of  the  lungs  opened  ;  while  N°  6.  fhows  only  the  left 
heart,  or  the  heart  of  the  body  opened. 
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parts  of  the  body  by  two  great  branches*  One,  tnark* 
ed  — is  the  great  vein  which  lies  in  the  belly  along 
the  left  fide  of  the  fpine,  and  brings  the  blood  from  the 
legs,  the  pelvis,  and  parts  of  generation,  the  kidneys, 
&c.;  it  is  named  the  vi'.na  cava  ABDOMiNAins,becaufe 
of  its  lying  in  the  abdomen.  Another,  marked  (ddd\ 
— arifes  in  three  or  four  great  branches  from  the  liver ; 
it  is  named  the. branches  of  the  vena  cava  in  the  liver, 
or  the  VENA  cava  hepatica  ;  and  thefe  two  make  up 
the  -lower  cava ;  and  the  lower  and  the  upper  cavas 
now  join  themfelves  at  (d) — to  form  the  right  finus  of 
the  heart.  - 

2.  The  RIGHT  SINUS  of  THE  HEART,  marked  (f-),  is 
of  oonfiderable  extent ;  it  is  jufl  the  gradual  dilatation 
of  the  two  veins  forming  the  auricle  or  refervoir  which 
is  inceflantly  to  fupply  the  heart ;  the  veins  grow  ftronger 
as  they  approach  the  fmus,  and  the  finus  ftill  ftronger 
as  it  approaches  theAURici*E  or  notched  and  pendulous 
part  (/),  and  the  auricle  again  approaches  in  its  nature 
to.  the  ventricle  of  the  heart ;  for  it  is  .  -^fted  with  very 
ftrong  mufcular  fibres,  which  make  ver^  ''■■'ep  rifings 
and  furrows  upon  its  inner  part.  To  fay  't  thefe 
veins,  or  the  finus  which  they  form,  are  not  mu  dar, 
merely  becaufe  they  are  not  red  nor  fiefhy,  is  \  v 
ignorant ;  for  the  ureters,  urethra,  arteries,  inteftines, 
the  iris,  and  many  other  parts  of  the  human  body,  are, 
at  the  fame  time,  perfedly  mufcular- and  perfedl:ly  pale } 
and  the  heart  of  a  fifh  is  as  tranfparent  as  a  bubble  of 
water,  and  yet  is  fo  irritable,  that  after  it  is.  brought  from 
market,  if  you  lay  open  the  breaft,  and  ftimulate  the 
heart  with  any  (harp  point,  it  will  renew  its  contradiionSj 
and  in  feme  degree  the  circulation. 

3. The  TUBERCULUM  LowERi  ftiould  be  looked  for  in 
this  point,  if  it  were  not  really  an  imagination  merely  of 
that  celebrated  anatomift.  The  whole  matter  is  this ;  the 
two  veins  meet,  not  diredly,  but  at  a  confiderable  angle 
within  the  vein,  as  at  (^).  Lower  conceived  a  projec¬ 
tion  of  the  inner  coats  of  the  vein  at  this  point  much 
more  confiderable  than  what  I  have  here  reprefented. 
It  was  thought  to  do  the  office  of  a  valve,  to  break  the 
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‘force  of  the  defcending  blood,  to  defend  from  prelTure 
that  blood  which  is  afcending  from  the  lower  cava,  and 
to  dired  the  blood  of  the  upper  cava  into  the  right 
auricle  of  the  heart.  But  there  is  no  fuch  thing ;  al¬ 
though  anatomifts  were'  at-  one  time  fo  fond  of  this 
trivial  obfervation,  that  not  one  of  them  would  demon- 
ftrate  the  heart,  without  demonftrating  the  tuberculum 
Loweri ;  whereas,  if  the  blood  of  the  lower  cava  needs 
any  fcreen  above  it  fo  defend  it  from  the  preflure,  it  is 
Cas  I  fliall  fhow  prefently)  quite  of  another  kind ;  and  in 
the  place  appointed  for  finding  this  tuberculum  I.oweri 
we  can  find  nothing  but  on  the  infide  the  natural  angle 
of  the  two  veins,  and  on  the  outfide  fome  fat  cufliioned 
up  in  that  angle  in  the  line  (F).  Though  generally 
wanting,  I  have,  found  the  tuberculum  Loweri  very 
diftincl:  in  the  human  heart. 

4.  The  AURICLE  is,  as  I  have  faid,  a  fmall  appendix 
to  the  great  bag  or  finus,  and  is  marked  (y).  It  is 
fmall,  femicircular,  notched  or  fcolloped,  and  fomewhat 
like  a  dog’s  ear ;  whence  its  name.  In  general,  we 
name  the  whole  of  this  bag  auricle ;  but  by  this  plan 
the  names  of  finus  and  auricle  muft  be  eafily  under-^ 
flood.  The  point  chiefly  to  be  noted  is  this,  that  the 
veins,  as  they  approach  the  auricle,  are  thin,  delicate, 
tranfparent ;  that  where  they  expand  into  the  finus  they 
become  flefhy,  thick,  and  ftrong ;  that  in-  the  auricle 
itfelf  the  mufcular  fibres  at  (/)  are  very  flrong,  have 
deep  fulci  like  thofe  of  the  ventricle,  erofs  each  other  fo 
as  to  make  a  net- work ;  and  thefe  ftrong  fibres  ( f)  are 
what  are  named  the  mufculi  peftinati  auriculse.  Where 
thefe  mufcles  run,  as  in  cords,  acrofs  the  auricle,  they 
are  very  thick  and  opaque ;  but  in  the  interftice  of  each 
ftripe  or  mufcular  fibre,  the  auricle  is  tranfparent,  like 
the  membranes  of  the  veins ;  and  thefe  ftripes  of  mufcu¬ 
lar  fibre  which  are  laid  upon  this  thin  membrane  are 
almoft  as  regular  as  the  teeth  of  a  comb ;  and  thus  they 
are  named  musculi  pectinati. 

q.  The  VALVES  of  the  auricxe  are  placed  at  the 
circle  (i),  where  the  auricle  enters  into  the  ventricle, 
and  the  valves  are  marked  (^) :  and  how  neceflary  thefe 
VOL,  I.  D  D  are 
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are  for  regulating  the  movements  of  the  heart,  will  be 
eafily  underftood  by  confidering  the  conditions  in  which 
the  auricle  and  ventricle  act.  Firft,  The  cavse  pour  in 
a  flood  of  blood  upon  the  finus  and  auricle,  with  a  con- 
tinual  preflfure  ;  the  moment  the  auricle  has  contrafted, 
it  is  full  again ;  the  preflfure  from  behind  excites  it  to 
afl:,  and  while  it  is  ading  there  is  no  occafion  for  valves 
to  guard  thofe  veins  whofe  blood  is  preffing  forwards 
continually,  becaufe  they  are  continually  full,  and  have 
behind  them  the  whole  preflfure  of  the  circulating  blood. 
But  when  the  auricle  ads,  it  throws  its  blood  into  the 
ventricle,  fills  it,  and  ftimulates  it ;  the  auricle  then  lies 
quiefcent  for  a  moment,  while  it  is  gradually  filling  from 

behind 


Auricular  Valves  explained.’ 

Fig.  7.  fhows  the  Auricle  and  Ventricle  cut  open,  and  the  valve 
hanging  in  three  great  divifions. — (a)  Part  of  the  infide  of  the 
Auricle.— (3)  Part  of  the  infide  of  the  Ventricle. — (c)  The  Ten¬ 
dinous  Circle  from  which  the  membrane  of  the  valve  arifes.— 
(d)  The  Columnae  Carneae.— (e)  The  Cords  Tendineai.—(/y/’) 
The  three  great  divifions  of  the  Valve.— —No,  8.  ftiows  the  circle 
of  the  entrance  of  the  Auricle  ftill  entire ;  where — (^)— m'arks  the 
eutrance  into  the  Auricle.— (y]/y)  The  three  great  divifions  of 
the  Valve. — (d)  The  Columnae  Carneaei  and — (e)  The  Cordae 
TeudinesB. 
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behind  with  blood ;  but  din  ing  this  quiefcent  flate  the 
whole  blood  from  the  ventricle  would  rulh  back  into  it, 
were  it  not  guarded  by  valves.  The  valves,  then,  which 
rife  whenever  the  ventricle  begins  to  aft,  are  of  this 
kind ;  there  is,  firfl;,  a  tendinous  circle  or  hole,  by  which 
the  auricle  communicates  with  the  ventricle.  The  open¬ 
ing  is  large  enough  to  admit  two  or  three  fingers  to  pafs 
through  it ;  it  is  fmooth,  feems,  tendinous,  is  plainly  the 
place  of  union  betwixt  the  auricle  and  ventricle,  which  ■ 
are  in  the  foetus  {in  the  chick,  for  example)  dillinft  bags  j 
and  from  all  the  circle  of  this  hole  arifes  a  membrane,  •’ 
thin,  and  apparently  delicate,  but  really  very  llrong  ;  not 
divided  into  particular  valves, at  this  root  or  bafis,  but  as 
the  membrane  hangs  down  into  the  ventricle,  it  grows 
thinner,  and  is  divided  into  fringes.  How  thefe  fringes 
can  do  the  office  of  valves  is  next  to  be  explained.  The 
tags-  and  fringes  of  this  membrane  are  aftually  tied  to  the 
infide  of  the  yentricle  by  raariy  firings,  v/hich  being,  like 
the  valves,  of  a  tendinous .  natui'e,  are  called  cord^ 
tendineje,  or  tendinous  cords  ;  and  thefe  cords  being 
attached  to- little  proceffes  projefting  from  the  mufcu- 
lar  fubftance  of  the  heart,  thefe -proceffes  are / named 
COLUMN:^  CARNEiE,  :or  fleffiy  columns.  -  Gf  thefe  tyings 
of  the-  valves  there  are  three  chief  points  ;  the  whole 
circle  feems  to  b.e:  divided  into  three  .ftiarp  pointed 
valves ;  they  are  named,  valvul.®- tricuspides,  or 
three-pointed,  or  they  are  ftill  fometimes  called  Triglo- 
chine  Valves.  The  valves  fall  down  eafily  when  the 
blood  goes  down  through  them,  and  they  rife  readily 
and  quickly  whenever  the  blood  gets  behind  them: 
when,  the  ventricle  is  full  the  valves  are  ilill  open,  but 
when  the  ventricle  contrafts  the  blood  throws  up  the 
valves,  and  clofes  the  opening  into  the  auricle,  and  now 
the  tendinous  cords  and  fieftiy  columns  fupport  the 
margins  of  the  valves,  fo  that  they  give  them  ftrength 
to  fupport  the  heart’s  aftion. 

6.  The  VENTRICLE  of  the  right  side  (//)  is  like  its 
auricle,  larger  than  the  fame  parts  on  the  left  fide ;  for 
this  auricle  and  ventricle  of  the  right  fide  have  the 
weight  of  the  whole  blood  of  the  body  preffing  upon 
D  D  2  them. 
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them.  They  are  fubjeft  to  occafional  fulnefs,  for  they 
muft  be  dilated  by  many  accidents,  as  labour,  violent 
ftruggles,  &c.  which  fend  the  blood  too  quickly  upon 
the  heart ;  while  the  left  auricle  and  ventricle,  on  the 
other  hand,  can  never  -be  overloaded,  as  long  as  the 
pulmonic  artery  preferves  its  natural  fize,  for  that  artery 
continues  always  the  meafure  of  the  quantity  of  blood 
which  they  receive.  The  ventricle  is  thick,  ftrong,  and 
flefhy.  Its  inner  furface  is  extremely  irregular ;  it  puts 
out  from  every  part  of  its  furface  very  ftrong  flelhy 
columns,  Thefe  fleftiy  columns  are  irregular  in  fize, 
big,  ftrong,  running  along  the  length  of  the  ventricle; 
fome  crofs  the  ventricle,  fo  as  to  connefl  its  oppofite 
walls  fogether;  fome  have  the  tendons  of  the  valves 
fixed  to  them;  all  of  them  have  perfefl  contraclile 
power,  and  are  indeed  the  ftrongeft  mufcles  of  the  he^ft. 
Betwixt  the  fleftiy  columns,  there  are,  of  courfe,  very 
deep  and  irregular  grooves ;  and  among  the  confufed 
roots  of  thefe  flefliy  columns  the  blood  often  coaguiates 
after  death,  feldom  before  it,  into  the  form  of  what  pe 
called  polypi  of  the  heart.  Yet  ftill  the  walls  pf. the 
right  ventricle  (//) — are  thinner,  the  fleftiy  columns 
fmaller,  the  cavity  greater,  than  thofe  of  the  left  fide; 
the  right  ventricle  of  the  heart  has  alfo  a  peculiar  form^ 
for  the  SEPTUM  CORDIS,  a  partition  betwixt  the  right  arid 
left  heart,  is  not,  as  generally  fuppofed,  a  part  Pommon 
to  both;  but  the  left  ventricle  is  much  longer,  and 
more  conical  than  the  right  one  ;  the  feptum  belongs 
almoft  entirely  to  the  left  ventricle the  right  ventricle, 
which  is  much  bigger,  laxer,  flatter,  and  thinner  in  the 
walls,  is,  as  it  were,  wTapped  round  the  left;  and  thus 
the  left  ventricle,  alone  forms  the  acute  apex  of  the 
heart,  and  the  left  ventricle  of  neceffity  bulges  very 
much  into  the  cavity  of  the  right,  fince  the  right  ven¬ 
tricle  is  fo  much  larger,  and  in  a  manner  wrapped 
round,  ft.  In  both  ventricles,  it  is  very  remarkable, 
that  towards  the  opening  of  the  auricle  the  furface  of 
the  ventricle  is  very  rugged,  irregular,  and  eroded  with 
columnse  carnete,  while  a  fmooth  and  even  lubricated 
channel  marked  leads  towards  the  artery. 

7.  The 
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7.  The  PULMONIC  ARTERY  arifes  from  the  right  ven“ 
tricle,  to  carry  out  the  blood  clofe  by  the  great  opening 
at  which  the  auricle  pours  it  in ;  the  artery  rifes  at  its 
root  in  a  very  bulging  triangular  (hape.  It  is  the  valve 
within  the  mouth  of  the  artery  that  gives  it  this  very 
peculiar  fhape  without ;  for  the  bulging  root  is  divided 
into  three  knobs,  indicating  the  places  of  the  three 
valves,  the  artery  dilating  behind  each  valve  into  a  little 
bag,  which,  when  it  is  defcribed,  is  called  its  finus. 

8.  This  VALVE  of  the  pulmonic  artery  (w)— has 
a  more  perfect  and  hmple  form  than  that  of  the  auricle. 
The  valves  in  the  mouth  of  each  of  the  great  arteries 
are  three  in  number ;  they  are  thin  but  ftrong  mem¬ 
branes,  rifing  from  the  circle  of  the  artery,  where  it 
cOmes  off  from  the  heart :  each  valve  is  femilunar ;  its 
larger  and  loofer  edge  hangs  free  into  the  cavity  of  the 
artery ;  the  edge  is  a  little  thicker  than  the  reft  of  the 
valve  j  the  three  valves  together  form  one  perfe6b  circle, 
which  clofes  the  mouth  of  the  artery  fo  that  no  groffer 
fluids  nor  hmdly  air  can  pafs.  When  they  are  filled 
till  they  become  very  tenfe,  each  valve  forms  a  kind  of 
bag  ;  fo  that  when  you  look  at  the  mouth  of  a  dried 
artery,  they  appear  like  neat  round  bags  ;  and  when 
they  are  likely  to  be  forced,  the  little  horns  or  tags  by 
which  each  Valve  is  fixed  into  the  coats  of  its  artery, 
become  fo  tenfe  as  to  do  the  office  of  a  ligament :  thefe 
are  called  the  semilunar  or  sigmoid  valves. 

Now  the  condition  of  the  ventricle  while  it  is  con- 
trafting  is  well  underftoodt  the  auricle  by  its  aSion 
lays  down  the  tricufpid  or  auricular  valve,  and  fills  the 
ventricle ;  the  ventricle  cannot  feel  the  ftimulus  of  ful- 
nefs  till  its  valves  rife  and  its  cordm  tendihese  begin  to 
pull;  and  the  ventricle  could  not  be  clofe  for  a^Hng, 
nor  its  walls  perfed,  it  could  not  in  ffiort  be  an  entire 
cavity,  till  the  tricufpid  or  auricular  valves  were  com¬ 
pletely  raifed.  But  there  is  another  opening  of  the  ven¬ 
tricle,  viz.  that  into  the  artery,  which  muft  be  alfo  fhut ; 
this  is  one  of  the  feveral  inftaaces  of  the  fubordination 
of  thefe  actions  one  to  another  ;  for  firft  the  auricle  afts, 
then  the  ventricle,  then  the  artery ;  fo  that  the  auricle 
D  3  and 
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and  the  artery  are  adlng  in  the  fame  moment  of  time  ; 
the  artery  by  ading  throws  down  its  valve,  and  clofes 
that  opening  of  the  ventricle,  while  the  auricle  is  filling 
it  vvith  blood  ;  and  again,  the  moment  that  the  ventricle 
is  filled,  both  the  auricle  and  artery  are  in  a  ftate  of  re¬ 
laxation,  the  auricular  valve  rifes  fo  as  to  clofe  the  ven¬ 
tricle  on  that  fide ;  and  the  arterial  valve  falls  down, 
both  becaufe  the  artery  has  ceafed  acling,  and  becaufe 
the  valve  is  laid  flat  by  the  whole  blood  of  the  ventricle 
rufhing  through  it.  Hence  it  is  very  obvious,  that  the 
right  ventricle  could  neither  be  filled  nor  ftimulated, 
tinlefs  the  opening  toward  the  artery  were  clofe  during 
the  time  of  its  filling;  and  again,  it  is  obvious  that  this 
valve  cannot  be  laid  down  by  any  other  power  than  that 
of  the  artery  itfelf;  who  then  can  doubt  that  the  artery 
has  in  itfelf  (like  the  ventricle)  a  ftrong  contraftile 
power  ?  That  it  is  the  ftroke  of  the  artery  fucceeding 
that  of  the  heart  that  lays  down  this  valve  fo  clofely,  is 
proved  by  this,  that  in  many  animals,  in  fifties  for  ex- 
ample,  the  aorta  is  as  plainly  mufcular  as  the  heart  itfelf, 
it  is  like  a  fecond  heart ;  and  in  fifties  the  veflel  return¬ 
ing  from  the  gills,  and  often  in  human  monfters,  the 
artery  alone,  by  its  own  mufcular  power,  moves  the 
whole  circulation  w'ithout  any  communication  with  the 
heart.  In  fifties  there  is  no  fecond  heart  for  the  circu¬ 
lation  of  the  body  ;  and  in  monfters  the  heart  is  foine- 
times  wanting,  and  there  is  found  nothing  but  a  ftrong 
aorta  to  fupply  its  place.  This  ftroke  of  the  pulmonic 
artery,  then,  (which  the  heart  excites,)  pulhes  the  blood 
through  the  leflTer  circle  or  circulation  of  the  lungs,  and 
by  the  pulmonic  veins  it  is  poured  into  the  left  fide  of 
the  heart. 

9.  The  LEFT  AURICLE  of  the  heart  is  unlike  the  right 
auricle  in  thefe  refpecls :  the  finus,  or  that  part  which 
confifts  of  the  dilatation  of  the  pulmonic  veins,  is 
fmaller,  while  the  auricula,  which  is  the  more  mufcular 
part,  is  larger ;  the  pulmonic  veins  come  in  four  great 
trunks  from  the  lungs,  two  from  the  right  fide  and  two 
from  the  left ;  tw'o  great  veins  then  enter  at  each  fide  of 
the  le^  auricle,  by  which  it  gets  a  more  fquare  form ; 


the  whole  of  the  left  fmus,  which  forms  the  chief  bulk 
of  this  part,  is  turned  dire<9:Iy  backwards  towards  the 
fpine,  and  is  not  to  be  feen  in  any  common  view  of  the 
heart ;  but  I  have  here  added  a  plan  of  the  back  part  of 
the  heart*,  {hewing,  i .  How  the  left  ventricle  lies  behind  ; 

2.  How  the  left  auricle  is  turned  kill  more  diredly 
backwards  j  3.  How  the  pulmonic  veins  enter  into  it  in 
four  great  branches,  fo  as  to  give  a  fquare  or  box-like 
form,  compared  with  the  gliding,  gentle  (hape  of  the 
right  auricle;  4.  How  the  pulmonic  arterV  comes  out 
from  under  the  arch  of  the  aorta,  dividing  into  its  two 
great  branches  for  each  fide  of  the  lungs ;  and,  5.  How 
the  aorta  arches  over  it,  towers  above  all  the  other  velTelSj 
and  is  known  always  among  the  veifels  of  the  heart  by 
the  carotid  and  fubclavian  arteries  wdiich  come  off  from 
its  arch.  On  the  plan,  No.  6.  are  feen — (00)  the  two 
pulmonic  veins  entering  from  each  fide  of  the  lungs— 

( //)  the  opening  of  thefe  into  the  auricle — (yy)  the  finus 
formed  in  part  by  the  dilatation  of  thefe  veins,  and, — (r) 
the  auricula  or  little  ear,  from  which  the  whole,  bag  is 
named  auricle. 

10.  The  valves,  which  guard  the  left  auricle  are 
feen  here  t  (ss)  ; — Now  it  is  to  be  remembered  that 
the  left  auricle  is  fmaller  than  the  right,  that  the  circle 
or  opening  of  the  left  auricle  is  of  courfe  fmaller  than- 
that  of  the  right ;  that  while  it  requires  a  valve  divided 
into  three  points  to  fill  the  opening  of  the  right  auricle,  a 
valve  divided  only  into  two  points  fuffices  for  the  opening 
of  the  left  auricle;  this  is  the  redbn  of  this  flight  variety 
of  fhape  betwixt  the  two  auricular  valvesj  and  is  alfo  the 

*  Explanation  of  the  back  view  of  the  heart,  N“  9. 

1,  Ths  left  Ventricle— 2,  The  left  Auricle — ^  3  3  3j  The  four 
Pulmonic  Veins — ^4  4,  The  two  great  branches  of  the  Pulmonic 
Artery— 5,  The  Aorta — 6,  The  Carotids  and  Subclavians  — 
7,  The  Cava  Defcendens — 8,  The  Cava  Afcendens,  with  all  its 
branches  from  the  Liver— 9,  The  great  Coronary  Vein  running 
along  the  back  of  the  Heart  betwixt  the  Auricle  and  Ventricle  in 
a  groove  furrounded  by  fat. 

•f  This  begins  the  defcription  of  the  left  fide  of  the  Heart,  and 
the  defcription  follows  the  plan,  N°  6.  '  • 

^  '  ireafoa 
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reafon  of  the  valve  of  the  right  fide  being  called  tri¬ 
cuspid  or  three-pointed,  while  this  of  the  left  fide,  from 
fome  very  flight  refemblance  to  a  mitre,  is  named  val- 
vuLA  MiTRALis,the  MITRAL  VALVE.  In  all  Other  points 
this  valve  is  the  fame  with  that  of  the  right  fide,  it  has 
the  farne  apparent  thinnefs,  for  it  is  even  tranfparent,  the 
fame  real  flrength,  the  fame  column^®  CARNEJEand  ten¬ 
dinous  firings  to  fupport  it ;  the  fame  rough  irregular 
furface  towards  the  opening  of  the  auricle  ;  the  fame 
fmooth  gutter  leading  towards  the  artery.  The  conftitu- 
tion  of  all  thefe  parts,  in  fhort,  is  exprefsly  the  fame ; 
fo'  that  even  concerning  the  left  ventricle  there  is  nothing 
further  to  beobferved,  but  that  while  it  is  much  longer 
than  the  right  ventricle,  it  is  much  fmaller  in  its  whole 
cavity,  is  much  ftrongerin  its  golumn^®  carne.®,  and 
much  thicker  in  its  flefhy  walls,  as  at  (//)  where  it  is 
feen  to  be  thicker  than  the  right  ventricle,  it  is  indeed 
:pearly  three  times,  as  thick, 

11.  The  SEMILUNAR  valves  of  the  aorta  are  alfo 
feen  in  this  general  plan  at  («)-rrwhere  manifeflly 
the  general  flru£lure,  and  general  intention  of  the 
valves  are  the  fame  as  in  thofe  of  the  pulmonic 
artery  ;  but  ftill  we  find  at  every  point  marks  of  fiipe-., 
rior  ftrength  and  more  violent  aftion  in  the  left  fide  of 
the  heart ;  for  though  this  valve  be  exprefsly  like  that 
of  the  pulmonic  artery,  and  named  like  it  femilunar, 
yet  it  is  thicker  and  flronger  in  its  fubflance,  and  is 
peculiarly  guarded  by  three  fmaU  hard  tubercles,  which 
being  placed  one  in  the  apex  or  point  of  each  valve, 
meet  together  when  the  valve  is  clofe,  and  give  a  more 
perfed  refiflance  to  the  blood,  and  prevent  the  valve 
being  forced  open.  Thefe  are  to  be  feen  chiefly  in  the 
piarginal  drawing,  and  from  their  being  of  the  fize  of 
fefamum  feed,  they  have  the  name  of  Corpora  Sesa- 
MoiDEA  j  fpinetimes  they  are  named  Corpufcula 
Arantii. 

12.  The  AORTA  arifes  from  its  ventricle  very  large 
and  ftrong  ;  it  fwells  ftill  more  at  its  root  than  the  pul¬ 
monic  artery  does  ;  the  three  fubdivifions  of  this  fwel- 
iing,  which  mark  the  places  of  the  femilunar  valves,  are 

. .  yery 
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very  remarkable;  the 
curvature  at  the  arch 
of  the  aorta  is  called 
its  great  fmusy  and 
thefc  three  fmaller 
bags  are  called  the 
three-  leffer  finufes 
of  the  aorta. 


Fig.  10.  fhows  tlie 
aorta  entire,  but  its  root 
within,  the  heart  opened 
fo  as  to  (how  its  valve-— 
(a)  The  body  of  the 
aorta  ;  the  arch  is  marked 
by  the  carotids  and 
fubclavians— (^)  Shows 
one"  of  the  cbroriary  ar¬ 
teries  or  artery  of  the 
heart.— (J)  A  part  of 
the  walls  of  the  heart  — 
(f  ef)  The  three  valves 
ftuffed  and  tiirgid  towards 
the  heart.— 11, 
(hows  the  lower  part  of 
the  aorta  cut  open  ;  and 
two  of  the  valves— (arj) 
— entire  ;  and  the  third 
valve— (^3) — cut  in  two 
by  flitting  up  the  artery. 
— And  (rr)  (hows  the 
mouths  of  the  two  coro¬ 
nary  arteries.— - N°  1 2, 

fliows  the  aorta  flit  only 
in  its  lower  part,  and  the 
valves  (aa)  and  the 
mouths  of  the  coronary 
arteries  (^3)  are  feen  in 
their  natural  (ituation— 
N.  B.  In  thefe  two  laft 
drawings  the  corpora 
fefamoidea  are  diftinfitly 
feen  in  the  central  part  of 
the,  edge  of  each  valve, 
and  they  need  no  letter 
to  diftinguilh  them. 
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f)f  the  Coronary  Vessels. 

But  there  dill  remains  to  be  explained  that  peculiar 
circulation  by  which  the  heart  itfelf  is  nourilhed,  and  yet 
there  is  nothing  in  it  very  different  from  the  ufual  form 
of  arteries  and;  veins;  it.  is  a  part  of  the  general  circu¬ 
lation  of  the  body,  for  the  heart  is  nourifhed  by  the  two 
firfl;  branches  which  the  aorta  gives  off.  The  circula¬ 
tion  deftined  for  the  nourifliment  of  the  heart  is  peculiar 
in  this  chiefly,  that  the  forms  of  the  arteries  and  veins  of 
the  heart  are  beautiful,  and  that  the  arteries  rife  jufl; 
under  the  valves  of  the  aorta,  while  the  veins  end  with 
one  great  mouth  in  the  right  auricle.  The  coronary 
arteries  are  two  in  number,  of  the  fize  of  crow-quills ; 
we. fee  from  theinfide  of  the  artery  their  mouths  opening 
above  the  figmoid  valves.  .  One  artery  comes  from  the 
lower  fide  of  the  aorta ;  it  lies  towards  the  right ;  it  be¬ 
longs  chiefly  to  the  right  ventricle ;  it  comes  out  firfl 
betwixt  the  roots  of  the  aorta  and  pulmonic  arteries ;  it 
paffes  in  the  furrow  betwixt  the  right  ventricle  and  au¬ 
ricle,  and  turning  round  arrives  at  the  back  part  of  the 
heart,  and  runs  down  along  the  middle  of  that  flat  fur. 
face  which  lies  upon  the  diaphragm ;  and  when  it  arrives 
at  the  apex  of  the  heart,  its  extreme  arteries  turn  round 
the  point  and  inofculate  with  the  oppofite  .coronary. 
The  other  coronary  belongs  in  like  manner  to  the  left 
fide  of  the  heart,  and  arifes  from  the  upper  fide  of  the 
"aorta ;  it  firfl  goes  oiit  betwixt  the  pulmonic  artery  and 
the  left  auricle,  and  then  turning  downwards  upon  the 
heart,  it  runs  along  that  groove  which  is  betwixt  the 
ventricles,  and  marks  the  place  of  the  partition  or  feptum 
ventriculorum ;  its  chief  branches  turn  towards  the  left 
ventricle,  and  branch  out  upon  it ;  it  belongs  as  pecu¬ 
liarly  to  the  left  fide  of  the  heart  as  the  other  does  to 
the  right  fide  :  after  fupplying  the  left  ventricle,  &c.  it 
turns  over  the  point  of  the  heart  to  meet  the  extremity 
of  the  firfl,  and  inofculate  with  it.  Both  thefe  arteries 
give  branches  not  only  to  the  flefh  of  the  ventricles;, 

but 
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but  to  the  auricles,  and  alfo  to  the  roots  of  the  great  g,r- 
teries,  conftltuting  the  vasa  vasorum,  as  fuch  minute 
branches  fent  to  veflfels  are  called. 

The  GREAT  CORONARY  VEIN  which  collcdls  the  blood 
of  thefe  arteries,  arifes  in  fmall  branches  all  over  the 
heart  ;  thefe  meet  fo  as  to  form  a  trunk  upon  the- fore¬ 
part  of  the  heart,  where  the  feptum  or  union  of  the 
ventricles  is.  While  fmall,' the  veins  accompany  their 
refpeftive  arteries ;  but  after  the  great  trunk  is  formed, 
the  vein  takes  its  o=vn  peculiar  route.  When  the  trunk 
of  the  great  coronary  vein  f accompanied  by  feveral 
leffer  veins)  arrives  at  the  auricle,  it  runs  in  between  the 
left  auricle  and  left  ventricle  ;  it  turns  all  round  the 
back  of  the  auricle  till  it  gets  to  the  right  fide  of  the 
heart ;  it  lies  in  the  deep  groove  betwixt  the  auricle  and 
ventricle,  furrounded  with  much  fat ;  and  having  almofl: 
entirely  encircled  the  heart,  it  difcharges  its  blood  into 
the  right  auricle,  clofe  by  the  entrance  of  the  lower 
cava.  The  opening  is  very  large  j  it  lies  juft  above  the 
tendinous  circle  of  the  auricle,  and  it  is  guarded  with  a 
ftrong  femilunaf  valve.  This  is  the  great  coronary  vein ; 
all  the  veins  which  appear  upon  the  heart  are  but 
branches  of  it  ;  what  are  called  the  middle  vein  of  the 
heart,  the  vein  of  the  right  auricle,  the  vena  innominata, 
&c.  are  all  but  branches  of  the  great  coronary  vein  run¬ 
ning  along  the  right  fide  or  lower  furface  of  the  heart ; 
if  there  were  to  be  any  marked  diftindion,  it  fliould 
be  into  the  great  coronary  vein  belonging  to  the  left 
fide  of  the  heart,  and  the  vena  innominata  belonging 
to  the  right  fide.  But  one  thing  more  is  to  be  obferved  i 
viz.  that  upon  the  inner  furface  of  the  right  auricle  may 
be  feen  many  fmall  oblique  and  very  curious  openings, 
which  ferve  for  the  mouths  of  veins,  while  their  ob¬ 
liquity  performs  the  office  of  a  valve.  This  name  of 
coronary  veffels  is  a  very  favourite  one  with  anatomifts, 
and  is  applied  wherever  veffels  furround  the  parts  which 
they  belong  to,  however  little  this  encircling  may  be  like 
a  crown;  and  it  is  thus  that  we  hare  the  coronary  arteries 
of  the  ftomach,  coronary  arteries  of  the  lips,  and  coronary 

arteries 
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arteries  of  tfe  heart.  But  thefe  veflels  of  the  heart  are 
really  very  beautiful,  and  have  fome  things  very  peculiar 
in  their  circulation  :  firft,  with  regard  to  the  coronary 
arteries,  they  lie  with  their  mouths  under  the  figmoid 
valves ;  or  at  lead  in  fo  equivocal  a  manner,  that  their 
peculiar  pofture  has  given  rife  to  violent  difputes ;  viz. 
Whether  they  be  filled,  like  all  the  other  arteries,  by  the 
ftroke  of  the  heart,  or  whether  they  be  covered  by  the 
valve  fo  as  to  let  the  blood  rulh  pad  them  during  the 
adion  of  the  heart. 

We  fee  the  opening  of  the  coronary  arteries  rather, 
as  1  imagine  under  the  valve ;  though  Haller  fays  they 
are  above  the  valve,  and  that  the  highed  point  to  which 
the  margin  of  the  valve  reaches  in  very  old  men  is 
below  the  opening  of  the  coronary  artery,  and  half  way 
betwixt  it  and  the  bottom  of  the  finus  or  little  bag 
behind  the  valve.  But  let  this  be  as  it  will,  if  the  con¬ 
dition  of  the  aorta  be  confidered,  it  will  be  found  to 
make  no  difference  ;  for  though  the  valves  rife  and  fall, 
are  at  one  time  fully  opened,  and  at  another  time  clofely^ 
fiiut,  dill  in  both  thefe  conditions  of  the  .valve  the  aorta 
is  as  full  as  it  can  hold  ;  its  contradion  indantaneoufly 
follows  that  of  the  heart,  but  its  contradion  is  not,  like 
that  of  the  heart,  fuch  as  to  bring  its  fides  together ;  on 
the  contrary,  the  aorta  is  full  when  the  heart  drikesy 
the  adion  of  the  heart  didends  it  to  the  greated  degree, 
the  aorta  re-ads  fo  as  to  free  itfelf  of  this  didention,  but 
dill  it  remains  in  fome  degree  full  of  blood;  elfe  how 
could  this,  like  every  other  artery,  preferve  always  its 
form  and  apparent  fize  ?  In  this  condition  of  matters,  it 
is  obvious  that  the  coronary  branches  are  on  the  fame 
footing  with  all  the  other  branches  of  ihe  aortic  fydem ; 
that  like  all  the  other  arteries,  they  firft  feel  the  ftimulus 
of  fulnefs  from  the  pufti  of  the  heart,  and  along  with  it 
the  ftroke  of  the  aorta. 

Secondly,  with  regard  to  the  coronary  veins  a  difpute 
has  arifen  more  violent  than  this ;  for  it  has  been 
doubted  whether  the  coronary  veins,  large  as  they  are, 
do  adually  convey  the  whole  of  the  blood  which  the 
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coronary  artery  gives  out.  Veuffens  believed  that  fotne 
of  the  coronary  arteries  opened  diredly  into  the  cavities 
of  the  heart,  without  the  interpofition  of  veins.  The- 
befius,  after  him,  believed  that  there  were  fome  fliorter 
ways  by  which  the  blood  was  returned  ;  not  by  a  long 
circle  into  the  right  auricle,  but  direftly  into  the  ven¬ 
tricles  of  the  heart.  Veuffens,  Thebefius,  and  others 
who  belonged  to  their  party,  pretended  to  prove  this 
fa£t  by  injeflions :  But  what  doctrine  is  there  which 
fuch  clumfy  anatomy  and  awkward  injeftions  may  not 
be  made  to  prove  ?  They  ufed  mercury,  tepid  water, 
and  air  ;  and  they  forced  thefe,  the  moft  penetrating  of 
all  injeclions,  till  they  exuded  upon  the  inner  furface  of 
the  heart ;  but  if  they  had  fixed  their  tubes,  not  into  the 
coronary  artery,  but  into  the  aorta,  and  had  proceeded  to 
infpeft,  not  the  heart,  but  all  the  vifcera  of  the  body, 
they  vvould  have  found  their  injeftions  exuding  from 
every  furface  j  of  the  pleura  and  lungs  ;  of  the  perito¬ 
neum,  and  inteftines ;  of  the  brain,  and  dura  mater ; 
of  the  mouth,  and  tongue;  and  univerfally  through 
the  cellular  membrane  of  the  whole  body ;  but  if  any 
coarCe  injection, as  tallow  or  wax,  be  ufed,  following  this 
natural  courfe,  it  keeps,  within  the  arteries  and  veins, 
and  if  thin  and  well  prepared,  finds  its  way  back  to  the 
auricle  of  the  heart ;  but  this  injection  alfo  is  extravafa- 
ted  and  is  found  in  the  cavities  of  the  heart. 

Du_Verney  was  fo  far , engaged  in  this  queftion,  that 
having  an  opportunity  of  differing .  the  heart  of  an  ele¬ 
phant,  he  tied  up  the  coronary  arteries  and  veins,  waflied 
and  cleaned  very  thoroughly  the  cavities  of  the  heart ; 
and  then  tried,  by  fqueezing,  and  all  kinds  of  methods* 
to  make  that  blood  which  was  tied  up  in  the  coronary  ar¬ 
teries  and  veins  exude  upon  the  inner  furface  of  the  heart, 
but  with  no  effedf. 

On  the  prefent  occafion,  a  theoretical  anfwer  happens 
to  be  as  fatisfaftory  as  the  moft  correfl:  experiments  : 
and  it  is  this.  If  there  really  were  to  be  formed  (by 
difeafe  for  example)  thofe  numerous  openings  which 
Thebefius  and  Veuffens  defcribe,  then  the  blood  flowing 

all 
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all  by  thefe  fhorter  and  eafier  paffages,  none  could  come 
to  the  great  coronary  vein  ;  its  office  would  be  annihilat¬ 
ed;  and  itfelf,  contrading  gradually,  would  foon  ceafe 
to  exift. 

Of  the  Eustachian  Valve. 

There  remains  to  be  explained  in  the  mechanifm  of 
the  heart  one  point ;  and  w'hich  1  have  feparated  from 
the  others ;  not  becaufe  it  is  the  lead  important,  but 
becaufe  it  is  the  mofl:  difficult,  and,  if  I  may  be  allowed, 
to  fay  fo,  not  yet  thoroughly  underftood, ;  I  mean  the 
anatomy  of  the  Eustachian  valve  ;  which,  if  it  had 
been  eafily  deferibed,  ffiould  have  been  firft  deferibed ; 
for  it  is  a  valve  which  lies  in  the  mouth  of  the  lower 
.  cava,  juft  wffiere  that  vein  enters  the  right  auricle  of 
the  heart.  How  imperfed  a  valve  this  is,  how  difficult 
to  diffed  or  to  explain,  may  eafily  be  known  from  this, 
that  Winflovf  was  firft  incited  to  look  for  the  valve  by 
fome  hints  in  Sylvius ;  he  w^as  foon  after  fairly  direded 
to  it  by  finding  it  in  the  tables  of  the  Euftachius,  which 
were  then  firft  found  and  publiffied  by  Lancifi,  after 
the  author  had  been  dead  1 50  years  ;  and  yet  with  all 
this  affiftance  Winflow  fought  for  it  continually  in 
vain,  till  at  laft  he  refieded,  that  by  cutting  the  heart 
in  its  fore-part,  he  muft  have  always  in  his  difledions 
deftroyed  any  fuch  valve ;  by  opening  the  back  part 
of  the  cava  he  at  laft  faw  the  valve,  and  demonftrated 
it  to  the  Academy  of  Sciences  in  France  ;  and  having 
juft  received  -from  Lancifi  his  edition  of  the  Euftachian 
Table,  fo  long  hidden,  and  fince  fo  outrageoufly  praifedj 
he  called  it  valvula  eustachiana,  a  name  which  it 
has  retained  to  this  day,  and  he  added  reticularis, 
to  exprefs  its  lace- like  netted  appearance  at  its  upper 
edge.  From  Winflow’s  time  to  this  prefent  day,  that 
•  is,  for  eighty  years,  there  has  been  no  good  drawing, 
nor  even  any  per  fed  defeription  of  the  valve  ;  and  in  the 
confufion  of  opinions  upon  the  fubjed,  what  its  ufe  may 
be  no  one  knows. 
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The  Euflachian  valve  lies  in  the  mouth  of  the 
afcending  cava,  juft  where  that  great  vein  is  joined  to 
the  auricle  of  the  heart.  It  looks  as  if  formed  merely 
by  the  vein  entering  at  an  acute  angle,  and  by  the 
inner  edge  of  the  vein,  or  that  which  is  joined  to  the 
auricle,  riling  high,  fo  as  to  do  the  office  of  a  valve. 
The  very  firft  appearance  of  the  valve,  and  its  place  juft  . 
over  the  mouth  of  the  cava,  feems  to  point  out  that 
ufe  w'hich  Lancifi  has  affigned  it,  viz.  to  fupport  the 
blood  of  the  upper  cava,  and  prevent  that  column  of 
blood  which  defcends  from  the  cava  gravitating  upon 
the  oppoftte  column  which  comes  ‘from  the  liver  and 
lower  parts  of  the  body ;  and  yet  this,  raoft  likely,  is 
not  its  ufe.  The  valve  fomewhat  refembles  a  crefcent, 
or  the  membrane  called  hymen.  It  occupies  juft  that 
half  of  the  cava  which  is  neareft  the  auricle.  Its  deepeft 
part  hangs  over  the  mouth  of  the  cava,  and  is  nearly 
half  an  inch  in  breadth,  feldom  more,  often  lefs,  fome- 
times  a  mere  line.  Its  two  horns  extend  up  along  the 
lides  of  the  auricle ;  the  pofterior  horn  arifes  from  the 
left  of  the  ifthmus,  as  it  is  called,  or  edge  of  the  oval 
hole ;  its  anterior  horn  arifes  from  the  vena  cava,  where 
it  joins  the  auricle.  Behind  the  valve  the  remains  of  the 
foramen  ovale  may  be  feen,  now  fhut  by  its  thin  mem¬ 
brane,  but  ftill  very  eafily  diftinguiftied  ;  for  its  arch-like 
edges  are  fo  thick,  ftrong,  and  mufcular,  that  they  look 
like  two  pillars,  and  thence  are  called  the  columns  fo¬ 
ramina  ovALis :  thefe  two  pillars  were  called  isthmus 
viEussENii,  and  by  Haller  are  named  annulus  foss^ 
OVALIS,  while  the  remains  of  the  holeMelf  is  fo  deep 
that  it  is  named  the  fossa  ovalis.  Before  the  Eufta- 
chian  valve  lies  the  great  opening  into  the  ventricle  5 
but  betwixt  that  and  the  valve  there  is  a  foffa  or  hollow, 
in  which  lies  the  opening  of  the  great  coronary  vein ; 
and  the  valve  which  covers  the  coronary  vein  is  a  neat 
fmall  flip  of  white  and  very  delicate  membrane,  the  one 
end  of  which  connects  itfelf  with  the  fore-part  of  the 
Euftachian  valve ;  fo  that  both  valves  are  moved  and 
made  tenfe  at  once. 
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The  Euftachian  valve  is  in  general  thick  and  flelhy; 
it  is  fometimes  reticulated  or  net-like  even  in  the  foetus, 
but  by  no  means  fo  often  as  to  vindicate  Winllow,  in 
adding  reticulare  to  the  name;  it  grows  reticulated 
chiefly  in  the  adult.  The  only  beautiful  drawing  that 
we  have  of  a  reticular  Euftachian  valve  is  in  Cowper ; 
and  that  was  from  a  man  of  eighty  years  of  age.  Per¬ 
haps  in  eight  or  ten  hearts  you  will  not  find  one  that 
is  reticulated  in  the  leafl  degree ;  in  old  men  it  is  reti¬ 
culated,  jufl;  as  all  the  other  valves  of  the  heart  are, 
not  by  any  thing  peculiar  to  the  conflitutioh  of  this 
valve ;  not  by  the  preflure  of  the  blood  and  continual 
force  of  the  veffels,  as  Haller  reprefents ;  but  by  the 
gradual  abforption  W'hich  goes  on  in  old  age,  and  which 
fpares  not  the  very  bones,  for  even  they  grow  thin  and 
in  many  places  tranfparent. 

This  is  the  Ample  defcription  of  a  valve,  which  has 
been  the  occafion  of  more  controverfy  than  the  cir¬ 
culation  of  the  foetus  and  the  ufe  of  the  oval  hole. 
Winflow  fii  ft  began  about  eighty  years  ago  to  obferve 
the  connexions  and  ufes  of  this  valve ;  he  laid  it  down 
as  an  abfolute  faX  that  this  valve  was  almoft  peculiar 
to  the  foetus ;  that  it  was  perfeX  only  while  the  fo¬ 
ramen  ovale  was  open ;  that  it  vanifhed  gradually  as 
the  foramen  ovale  clofed ;  that  in  the  adult  it  was  fel- 
doni  feen  unlefs  the  foramen  ovale  was  alfo  open  by 
chance.  It  is  incredible  what  numbers  of  anatomifts 
followed  this  opinion ;  for  the  difficulty  of  diffeXing  the 
valve  made  it  always  eafier  to  fay  that  it  was  only  in  the 
foetus  that  it  could  be  found :  it  is  alfo  incredible  what 
abfurd  confequences  arofe  from  this  doXrine,  which,^ 
after  all,  is  but  a  dream,  for  in  faX  the  valve  is  more 
eafily  fliown  in  the  adult  heart  *, 

The- 

*  One  author,  I  find  in  the  Afta  Vindobonenfia,  is  exceedingly 
angry  indeed  with  all  the  great  anatomifts,  for  not  connefting  more 
ftriftly  with  each  other  the  anatomy  and  accidents  of  the  foramen 
ovale,  and  Euftachian  valve  ;  with  Morgani,  Albinus,  and  Wied- 
briecht,  he  is  offended  for  faying  that  they  had  feen  the  foramen 
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The  foundation  being  now  laid  for  conneding  this 
valve  with  the  peculiar  circulation  of  the  fetus,  they  , 
conceived  the  follovving  theory,  which  has  come  dovm 
to  this  very  day  ;  viz.  that  in  the  child  the  great  objed 
,  of  nature,  in  arranging  its  veffels,  was  to  convey  the 
blood  v/hich  came  frelli  frpni ,  the  mother’s  fyftem 
diredlly  into  the  carotids,  and  fo  plump  into  the  head 
at  once.  The  pure  blood  from  the  mother  comes 
through  the  liver  by  the  duftus  venofus ;  it  is  depofited 
in  the  lower  cava  at  the  right  fide  of  the  heart ;  and 
thefe  anatomifts  fuppofed  that  this  current  of  frefh  blood 
was  direffed  by  the  Euftachian  valve  into  the  oval  hole, 
through  that  into  the’ left  auricle  and  ventricle,  and  from 
thefe  directly  into  the  aorta  and  carotids  ;  while  the  foul 
blood  of  the  upper  cava  went  down  into  the  right  auricle 
and  ventricle,  and  from  that  into  the  duflus  arteriofus, 
and  fo  away  down  to  the  lower  and  lefs  noble  parts  of 
the,  body,  and  to  the  umbilical  arteries,  and  fo  out  of  the 
fyftem  ;  for  the  ductus  arteriofus,  which  comes  from  the 
right  ventricle  in  the  fetus,  joins  the  aorta  only  as  it: 
goes  down  the  back,  and  none  of  its  blood  can  pafs 
upwards  into  the  head.  r. 

This  ,is  the  puerile  theory,  which,  modified  in  various 
ways,  has  amufed.the  French  Academy,  or  ratfer  been 
the^paufe  of  a  perpetual  civil  war  in  it,  for  a  hundred’ 
.years.  This  doctrine- began  with  Winflow.,  it  is  ftill 
acknowledged  by  Sabbatier  ;-,and  Haller,  after  announ¬ 
cing  a  theory  not  at  all  diiFering  from  this,  challenges  it 


oyale  open,  witliout  faying  one  word  concerning  tile  ftate  of  this 
valve  ;  and  withTiieuteaud,;  Portal  and  others,  again, : he  is  equally' 
offended  that  they  Ihould  have  ;had,  opportunities  of  , feeing  the 
Euftachian  valve  ^entire  without  enquiring  ihto'  the  condition  of  the 
oval  hole,.  The  reafon  of  all  this  is  very  plain  ;  the  oval  hole  had 
not  been  open,  neither  in  the  one  lituation  nor  in  the  other,  elfe  it  is 
very  unlikely  that  fuch  cdrreft  and  anxious  anatomifts  ftiouid.haye 
defcribed  that  valve  which  arifes  from  one  of  the  borders  of  the 
oval  hole,  without  bbfeiving  it  open,  if  it  was  fo,;  efpecially  as  thg 
oval  holej  being  open,'  Is’by  no  means  an  ufual  occurenoc. 
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as  his  own  theory ;  “  hanc  meara  conjecluram  etiam  a 
Nichols  video  proponi.”  Of  the  truth  of  this  theory 
Haller  w’as  fo  entirely  fatisfied,  that  he  not  only  pub- 
llfhed  it  as  peculiarly  his  own,  but  reclaimed  it  wdien  he 
thought  it  in  danger  of  being  thus  appropriated  by 
another.  Sabbatier  is  the  lad  in  this  train  of  authors ; 
and  in  order  that  there  might  remain  no  ambiguity  in 
what  they  had  faid  or  meant,  he  pronounces  plainly 
that  the  Euftachian  valve  is  ufeful  only  in  the  fcetus, 
and  that  there  are  tv/o  oppofite  currents  in  the  right 
auricle  of  the  heart ;  that  the  one  goes  from  the  lower 
cava  upwards  to  the  foramen  ovale,  while  the  other  from 
the  upper  cava  defeends  right  into  the  opening  of  the 
ventricle.  What  ihaji  we  fay  to  anatomifts  who  in  the 
narrow  circle  of  the  auricle  conceive  two  currents  to 
crofs  each  other  diredtly,  and  to  keep  as  clear  of  each 
other  as  the  arrows  by  which  fuch  currents  are  ufually 
reprefented.  This  error  in  reafoning  is  below  all  crlti- 
cifin ;  it  carries  us  backwards  a  hundred  years  in  anato¬ 
my  and  in  phyfics  j  and  yet  this  is  all  that  Winflow, 
Haller,  Sabbatier,  and  a  mob  of  others,  have  been  able 
to  fay  in  proof  of  the  connedion  of  the  Euftachian  valve 
with  the  circulation  of  the  fcetus. 

Lancifi,  again,  believed  that  it  was  chiefly  ufeful  by 
fupporting  the  blood  of  the  lower  cava,  defending  it 
from  the  weight  of  that  column  of  blood  which  is  con¬ 
tinually  defeending  from  above ;  and  Winflow  and  others 
approved  of  this,  as  being  perhaps  one  ufe  of  the  valve. 
But  they  have  all  of  them  forgotten  a  little  circum- 
ftance,  which  muft  affed  the  office  of  the  valve,  and 
which  Ihould  have  been  regarded  efpecially  by  thofe 
who  faid  it  was  ufeful  chiefly  before  bii  th ;  they  have 
forgotten  a  little  chcumftance,  which  John  Hunter  alfo 
forgot,  when  theorifing  about  the  gubernaculum  teftis, 
viz.  that  the  child  lies  with  its  head  downmoft  for  nine 
months  in  the  mother’s  womb. 

Nothing  is  more  certain  than  that  the  Euftachian 
valve  is  not  peculiar  to  the  foetus ;  that  it  has  no  con¬ 
nedion 
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neftlon  with  the  oval  hole ;  that  the  valve  is  often  par¬ 
ticularly  large  after  the  foramen  ovale  is  clofed ;  that 
the  valve  is  often  obliterated  where  yet  the  foramen 
ovale  remains  open  •;  that  in  adults  it  is  more  eafily 
demonftrated  than  in  children ;  that  in  old  age  it  is  often 
reticulated  as  the  other  valves  are.  Its  ufe  relates 
neither  to  the  foramen  ovale,  nor  to  the  afcending  cava  ; 
it  relates  to  the  auricle  itfelf,  and  therefore  it  is  found 
in  all  the  ftages  of  life,  fmaller  or  larger  according  to 
the  lize  or  form  of  the  heart. 

The  auricle  on  the  fide  towards  the  venae  cavse  is  im- 
perfeQ  ;  the  anterior  part  of  the  auricle  chiefly  is  mufcu- 
iar,  and  when  it  contrafls,  the  laxity  of  the  cavas  and 
the  great  width  of  the  smus  venosus,  i.  e.  of  almofl 
the  whole  auricle,  w'ould  take  away  from  its  contraQiion 
all  effefi; ;  but  to  prevent  this,  and  to  make  the  auricle 
peffeft,  the  vena  cava,  and  auricle  meet  fo  obliquely, 
that  the  fide  of  the  cava  makes  a  fort  of  v/all  for  the 
auricle  on  that  fide.  This  wall  has  entirely  and  diftinftly 
the  reticulated  ftrudure  of  the  auricle  itfelf,  with  fiefhy 
bands  of  mufcular  fibres  in  it :  this  wall  falls  loofely 
backwards  when-  the  auricle  is  quite  relaxed,  as,  for 
example,  when  we  lay  it  open  ;  ‘  and  thus  it  has  got  the 
appearance  and  name  without  the  ufes  of  a  valve  ;  but 
when  the  heart  is  entire,  tenfe,  and  filled  with  blood, 
this  valve  reprefents  truly  a  part  of  the  fide  of  the 
auricle :  and  that  this  part  of  the  wall  of  the  auricle 
fhould  be  occafionally  a  little  higher  or  lower,  loofer  or 
tenfer,  we  need  not  be  furprifed.  This  further  may  be 
obferved,  that  wherever,  as  in  a  child,  this  valve  is  very 
thin  and  delicate,  the  anterior  part  of  the  foffa  ovalis 
goes  round  that  fide  of  the  auricle  particularly  deep  and 
ftrong.  Let  it  alfo  be  remembered,  that  in  certain  ani¬ 
mals  this  valve  is  particularly  large  and  flrong  ;  no\y,  in 
a  creature  which  goes  chiefly  in  a  horizontal  poflure,  it 
may  ftrengthen  and  make  up  the  w'alls  of  the  auricle 
(the  chief  ufe  which  I  have  affigned  for  it  in  man)  ;  but 
furely  it  cannot  proteft  the  blood  of  the  lower  cava  from 
the  weight  of  blood  coming  from  above,  fince  the  body 
E  E  2  oi 
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of  an  animal  lies  horizontally,  and  there  is  no  fuch 
weight.  The  Parifian  academicians  defcribe  the  heart 
of  the  Cador  in  the  following  terms :  Under  the  vena 
coronaria  we  find  the  valve,  called  nobilis  (viz.  the 
Kuflachian  valve),  which  fills  the  whole  trunk  of  the 
vena  cava,  and  which  is  fo  difpofed  that  the  blood  may 
be  eafily  carried  from  the  liver  to  the  heart  by  the  vena 
cava,  but  which  is  hindered  from  defcending  from  the 
heart  towards  the  liver  through  the  fame  vein 

*  'Eustachian  Valve. 

14.  explains  merely  the  place  of  the  Euftachian  valve,  which 
is  feen  at  (?n).. — N°  15.  explains  both  the  place  of  the  valve  and  its 
relation  to  the  oval  hole  (e) — behind  it,  and  to.  the  mouth  of  the 
ventricle  («) — whiclrhes  before  it. 

In  both  thefe  plans — (a)  Is  the  cava'  defcendens— (.£>)  The  aorta 
riling  behind  it — The  back  of  the  auricle  flit  open — (d)  The 
ffiava  afcendens,  in  the  mouth  of  which  the  valve  is — (e)'  The  fora¬ 
men  ovale — (J/)  Its  two  rifing  borders,  named  pillars,  ifthmusbf 
Vieuflens,  annulus  ovalis,  &c.  —  [m)  The  Euftachian  valve,  of  which 
the  two  cornua,  or  fliarp  points,  are  feen  in  the  lower  plate,  termi¬ 
nating  in  the  pillars  of  the  foramen  ovale  on  one  hand,  and  in  the 
walls  ef  the  auricle  on  the  other.  The  opening  of  the  foramen 
ovale  (e) — is  behind  and  above  the  valve  ;  the  opening  into  the  right 
ventricle  («)— is  before  and  under  the  valve. 

N°  14.  explains  more  particularly  the  ufes  of  the  valve.  Some 
authors  conceiTCd  that  it  direcled  the  blood  rifing  in  the  line  (0)— 
upwards  into  the  oval  hole ;  others  that  it  diredled  the  column  of 
blood,  reprefented  by  the  an-ow  (fi) — into  the  right  ventricle; 
others  that  it  protefted  the  column  (0) — -from  the  weight  of  the 
column  (j>), — I  rather  fuppofe  that  it  completes  the  auricle  in  the 
dir&ftion  of  the  dotted  line  (y)— and  fo  ftrengthens  its  a^lion. 


OF  THE  IRRITABILITY  AND  ACTION  OF  THE  HEART. 

But  even  this  curious  mechanifm  of  the  heart  is  not 
more  wonderful  than  its  inceflant  aftion,  which  is  fup- 
ported  by  the  continual  influx  of  ftimulant  blood,  and 
by  its  high  irritability  and  mufcular  power ;  for,  though 
we  cannot  direClly  trace  the  various  courfes  of  its  muf¬ 
cular  fibres,  there  is  not  in  the  human  body  any  part  in 
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which  the  mufcular  fubftance  is  fo  denfe  and  ftrong.  In 
the  heart  there  can  be  no  direct  or  ftraight  fibres  ;  for 
let  them  go  off  from  the  bafis  of  the  heart  in  what 
direction  they  may,  flill  as  they  belong  to  the  one  or  the 
other  ventricle,  they  muff  by  following  the  courfe  and 
fhape  of  that  ventricle,  form  an  oblique  line.  Vefalius 
has  indeed  not  reprefented  them  fo,  he  has  drawn 
ftraight  fibres  only;  becaufe  in  the  latter  end  of  his 
great  work  he  was  without  human  fubjedls,  and  betook 
hiinfelf  fo  drawing  from  beafts. 

The  fibres  of  the  heart  are  all  oblique,  or  fplral,  fome 
lying  almoft  traiifverfe  ;  they  all  arife  from  a  fort  of  ten¬ 
dinous  line  which  unites  the  auricle  to  the  ventricle ; 
they  wind  fpirally  down  the  furface  till  the  fibres  of  the 
oppofite  ventricles  meet,  in  the  feptum  and  in  the  apex 
of  the  heart.  The  fibres  of  each  ventricle  pafs  over  the 
convex  or  upper  furface  of  the  heart,  then  over  the 
apex,  and  then  afcend  along  the  flat  fide  of  the  heart, 
which  lies  upon  the  diaphragm,  till  they  again  reach  the 
bafis  of  the  heart.  The  fecond  layer  or  ftratum  of  fibres 
is  alfo  oblique ;  yet  many  of  the  fibres  run  almoft  tranf^ 
verfely,  uniting  the  oblique  fibres  ;  but  when  we  go  down 
into  the  thick  fubftance  of  the  heart,  we  find  its  fibres 
all  mixed,  crofted,  and  reticulated  in  a  moft  furprifing 
manner ;  fo  that  we  at  once  perceive  both  that  it  is  the 
ftrongeft  mufcle  in  the  body,  and  that  the  attempt  to 
extricate  its  fibres  is  quite  abfurd  *.  Their  defire  of 
giving  more  corredf  and  regular  defcriptions  has  been 
the  caufe  why  thofe  wdio  have  particularly  ftudied  this 
point  have  been  fatigued  and  difappointed ;  the  moft 
fenfible  of  them  have  acknowledged  with  Vefalius, 
Albinus,  and  Haller,  that  the  thing  could  not  be  done ; 
while  thofe,  again,  who  pretended  to  particular  accu¬ 
racy,  and  who  have  drawn  the  fibres  of  the  heart,  have 
reprefented  to  us  fuch  extravagant,  grofs,  and  prepof- 
terous  things,  as  have  fatisfied  us  more  than  their  moft 

*  Thickening  the  walls  of  the  heart,  by  vinegar,  ftrong  acids, 
alum,  or  boiling  the  heart,  have  affilted  us  in  unravelling  its  itrudture 
but  very  little. 

E  E  3  ingenuous 
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ingenuous  acknowledgments  could  have  done,  that  they 
alfo  could  accomplifli  nothing. 

There  is  no  queftion  that  irritability  is  varioufly  be¬ 
llowed  in  various  creatures,  that  it  is  varioufly  appointed 
in  various  parts  of  the  body,  that  this  property  rifes  and 
falls  in  difeafe  and  health ;  without  hefitation  we  alfo 
may  pronounce  that  the  heart  is  in  all  creatures  the  moft 
irritable  part ;  it  is  the  part  firft  to  live  and  the  laft  to 
die :  “  Pulfus  et  vita  pari  ambulant  paffu.”  When  we 
fee  the  punftum  fallens  in  the  chick,  we  know  that 
there  is  life ;  and  when  we  open  the  body  of  an  animal 
foon  after  death,  (till  the  heart  is  irritable  and  contrafts. 

In  the  very  firll  days  in  which  the  heart  appears  in  . 
the  chick,  while  yet  its  parts  are  not  diflinguifhed,  and  - 
the  punclum  fallens  is  the  only  name  w^e  can  give  it,  the 
heart,  even  in  this  date,  feels  the  flighted  change  of  heat 
or  cold ;  it  is  roufed  by  heat,  it  languifhes  when  cold,  it 
is  excited  when  heated  again.-  It  is  dimulated  by  ftiarp 
points  or  acids,  it  works  under  fuch  dimuli  with  a 
violent  and  perturbed  motion.  In  ail  creatures  it  fur- 
vives  for  a  long  while  the  death  of  the  body  ;  for  when 
the  creature  has  died,  and  the.  breathing  and  pulfe  have  - 
long  ceafed,  and  the  body  is  cold,  when  the  other 
mufcles  of  the  body  are  rigid,  when  the  do'mach  has 
ceafed  to  feel,  when  the  bowels  which  preferve  their 
contradlile  power  the  longed  have  ceafed  ^o  roll,  and 
they  alfo  feel  dimuli  no  more,  dill  the  heart  preferves 
its  irritability ;  it  preferves  ,  it  when  torn  from  the  body 
and  laid  out  upon  the  table ;  he9,t,  caudics,  fharp  points, 
excite  it  to  move  again. 

We  know  alfo  another  thing  very  peculiar  concerning 
the  irritability  of  this  organ,  viz.  that  it  is  more  irritable 
on  its  internal  than  on  its  external  furface ;  for  if  indead 
of  cutting  out  the  heart  we  leave  it  connefted  with  the 
body,  feek  out  (as  the  old  anatomids  were  wont  to  do) 
the  thoracic  dud,  or  pierce  any  great  vein,  and  blow  a 
bubble  of  air  into  the  heart,  it  purfues  it  from  auricle 
to  ventricle,  and  from  ventricle  to  auricle  again,  till, 
wearied  and  exhauded  with  this  alternate  adion,  it 
ceafes  at  lad,  but  dill  new  dimuli  will  renew  its  force. 

Thus 
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Thus  it  is  long  after  apparent  drowning  or  other  fuf- 
focation  before  the  principle  of  life  is  gone  ;  and  long 
after  the  death  of  the  body  before  the  heart  be  dead ; 
and  juft  as  in  this  peculiar  part  of  the  fyftem  irritability 
is  in  high  proportion,  there  are  in  the  fcale  of  exiftence 
certain  animals  endowed  in  a  wonderful  degree  with  this 
principle  of  life.  They  are  chiefly  the  amphibious  crea¬ 
tures,  as  they  are  called,  needing  little  air,  which  have 
this  power  of  retaining  life  :  no  ftimuli  feem  to  exhauft 
them,  there  feems  efpeciaily  to  be  no  end  to  the  action 
of  their  heart ;  a  Newt’s  or  a  Toad’s  heart  beats  for 
days  after  the  creature  dies ;  a  Frog,  while  ufed  in  ex-, 
perhnents,  is  often  negledted  and  forgotten,  its  limbs 
mangled,  and  its  head  gone,  perhaps  its  fpinal  m.arrow 
cut  acrofs,  and  yet  for  a  v/hole  night  and  a  day  its  heart 
does  not  ceafe  beating,  and  continues  obedient  to  ftimuli 
for  a  ftill  longer  time.  It  feems  as  if  nothing  but  the 
lofs  of  organization  could  make  this  irritable  mufcle 
ceafe  to  adt ;  or  rather  it  feems'as  if  even  fome  degree  of 
deranged  organization  could  be  reftored ;  breathe  upon 
a  heart  which  has  ceafed  to  adt,  and  even  that  gentle 
degree  of  heat  and  moifture  will  reftore  its  a£l:ion.  Dr. 
Gardiner  having  left  a  turtle’s  heart  neglected  in  a  hand¬ 
kerchief,  he  found  it  quite  dry  and  fhrivelled,  but  by 
foaking  it  in  tepid  water  its  plumpnefs  and  contractility 
were  reftored. 

Since  then  this  irritable  power  fupports  itfelf  in  parts 
long  after  they  are  fevered  from  the  body,  what  doubt 
fliould  we  have  that  there  is  in  the  mufcular  fibre  fome 
innate  contradtile  power  or  vis  infita  independent  of 
nerves  ?  And  when  we  talk  on  a  fubjedt  fo  difficult 
and  fo  abftrnfe,  what  other  proof  can  we  expedt  or  wilh 
for  than  the  power  of  one  peculiar  and  infulated  mufcle 
furviving  the  reparation  of  the  head  and  brain,  the  de- 
ftrudtion  of  its  nerves,  or  its  total  reparation  from  that 
living  fyftem  to  which  it  belongs  ?  If  the  heart  be  the 
moft  irritable  mufcle  of  the  body,  if  all  this  irritability 
arife  from  the  nerves,  how  can  it  be  that  this  mufcle, 
which  is  thus  announced  as  the  moft  .dependent  on  its 
nerves,  is  really  the  moft  independent  ?  that  the  mufcle 
E  E  4  -  which 
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wHich  of  all  the  body  needs  this  nervous  fupply  ofteneft 
fhould  want  it  the  leaft,  and  fliould  furvive  the  lofs  of 
its  nerves  fo  much  longer  than  the  other  miifcles  of  the 
fame  body  ? 

Although  the  ancients  knew  how  irritable  the  heart 
was,  although  they  often  opened  living  creatures,  and 
faw  the  heart  ftruggling  to  relieve  itfelf,  becaufe  it  was 
opprelfed  with  blood,  yet  they  continued  entirely  igno¬ 
rant  of  the  caufe  :  and  why  the  heart  fliould  alternately 
contract  and  relax  without  flop  or  interruption,  feemed 
to  them  the  mofl:  inexplicable  thing  in  nature.  Hippo¬ 
crates  afcribed  it  to  the  innate  fire  that  is  in  the  heart ; 
Sylvius  faid,  that  the  old  and  alkaline  blood  in  the  heart 
mixing  with  the  new  and  acid  chyle,  and  with  the  pan¬ 
creatic  lymph,  produced  a  ferment  there-,  Swammer¬ 
dam,  Pitcairn,  and  Friend,  thought  that  the  heart,  and 
every  mufcle  which  had  no  antagonift  mufcle,  was 
moved  by  a  lefs  proportion  of  the  vital  fpirit  than  other 
mufcles  required.  Others  believed  that  each  contraftion 
of  a  mufcle  comprefled  the  nerves  of  that  mufcle,  and 
each  relaxation  relieved  it ;  and  that  this  alternate  com- 
preflion  and  relief  of  the  nerve  was  the  caufe  of  the  al¬ 
ternate  movements  of  the  heart:  another  phyfician  of 
our  own  country,  a  great  mechanic  and  a  profound 
fcholar  hi  mathematics,  and  all  thofe  parts  of  fcience 
which  have  nothing  to  do  with  the  philofophy  of  the 
human  body,  refined  upon  this  theory  mofl  elegantly ; 
for  obferving  that  the  nerves  of  the  heart  turned  round 
the  aorta,  and  paffed  down  betwixt  it  and  the  pulmonic 
artery,  he  explained  the  matter  thus :  “  Thefe  great ' 
arteri^,  every  time  they  are  full,  will  comprefs  the 
nerves  of  the  heart,  and  fo  flop  this  nervous  fluid,  and 
every  time  they  are  emptied  (a  thing  which  he  chofe  to 
take  for  granted,  for  in  truth  they  never  are  emptied), 
they  mufl  leave  the  nerves  free,  and  let  the  nervous  fluid 
pafs  down  to  move  the  heart.” 

Des  Cartes,  who  fludied  every  thing  like  a  right 
philofopher  of  the  old  breed,  viz.  by  conjedture  alone, 
fuppofed  that  a  fraall  quantity  of  blood  remained  in  the 
ventricle  after  each  flroke  of  the  heart ;  which  drop  of 

blood 
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blood  fermented,  became  a  fort  of  leaven,  and  operated 
upon  the  next  blood  that  came  into  the  heart  “  like 
vitriol  upon  tartar fo  that  every  fucceffive  drop  of 
blood  which  fell  into  the  ventricle  fwelled  and  puffed 
up  fo  luddenly  as  to  diftend  the  heart,  and  then  burft 
out  by  the  aorta.  Philofophers  have  been  fo  bewitched 
with  the  defire  of  explaining  the  phenomena  of  the  hu¬ 
man  body,  but  without  diligence  enough  to  ftudy  its 
ftrufture,  that  from  Ariftotle  to  Buifon,  it  is  all  the 
fame,  great  ignorance  and  great  prefumption.  But  on 
this  fubjecl  of  the  pulfe  of  the  heart,  phyficians  almoft 
furpaffed  the  philofophers  in  the  abfurdity  of  their  theo¬ 
ries,  till  at  laft  they  were  reduced  to  the  fad  dilemma  of 
either  giving  tip  fpeaking  upon  this  favourite  fubjed ,  or 
of  contenting  themfelves  with  faying,  that  the  heart 
beat  by  its  facultas  pulfifica,  its  pulfative  faculty  as  if 
they  had  faid,  the  jaws  chew  by  their  mandicative 
faculty,  and  the  bladder  pilfes  by  its  expulfive  faculty, 
and  the  womb  expels  children  by  its  parturient  power. 

The  ancients,  I  have  faid,  often  opened  living  creatures, 
and  faw  the  heart  ftruggling  to  relieve  itfelf  becaufe  it 
was  opprelfed  with  blood :  this  blood  is  itfelf  the  ftimu- 
ius  which  moves  the  whole  ;  for  important  as  this  func¬ 
tion  is,  it  is  equally  limple  with  all  the  others :  and  as 
urine  is  the  ftimulus  to  the  bladder,  food  an  excitem.ent 
to  the  inteftines,  and  the  full  grown  foetus  a  ftimulus 
to  the  womb ! — fo  is  blood  the  true  ftimulus  to  the 
heart.  When  the  blood  rulhes  into  the  heart,  the  heart 
is  excited  and  a£ts  ;  when  it  has  expelled  that  blood,  it 
lies  quiefcent  for  a  time  ;  when  blood  ruflies  in  anew,  it 
is  roufed  again :  fo'  natural  is  both  the  inceCfant  aflion 
and  regular  alternation  of  contradion  and  relaxation  in 
the  heart. 

It  is  wrhen  we  are  fo  cruel  as  to  open  a  living  creature 
that  we  fee  belt  both  the  operation  of  the  blood  as  a 
ftimulus,  and  the  manner  in  which  the  heart  re-ads 
upon  it.  When  we  tie  the  two  vena  cavas  fo  as  to  pre¬ 
vent  the  blood  from  arriving  at  the  heart,  the  heart 
flops  j  when  we  flacken  our  ligatures  and  let  in  the 
blood,  it  moves  again ;  when  we  tie  the  aorta,  the  left 
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ventricle  being  full  of  blood  will  continue,  ftruggllng, 
bending,  turning  up  its  apex,  and  contrafting  inceffantly 
and  ftrongly,  and  will  continue  this  ftruggle  long  after 
the  other  parts  have  loft  their  powers.  One  author, 
whether  from  his  awkwardnefs,  or  the  delicacy  of  the 
fubjeff,  or  really  from  the  ftrength  of  the  ventricle, 
afiures  us,  that  often  while  he  has  held  the  aorta  of  a 
Frog  clofe  with  pincers,  it  has  burft  by  the  mere  force 
of  the  heart.  If,  after  violent  ftruggles  of  this  Idnd, 
you  cut  the  aorta,  even  of  fo  fmall  a  creature  as  an  Eel, 
it  will  throw  its  blood- to  the  diftance  of  three  or  four 
inches. 

Thus  we  not  only  know  that  we  can  excite  the 
heart  by  accumulating  blood  in  it,  but  that  by  con¬ 
fining  the  blood  in  it  we  can  carry  that  excitement  to  a 
very  high  degree ;  and  in  ftiort,  by  keeping  the  one  or 
the  other  ventricle  inceiTantly  full  of  blood,  we  can  make' 
the  one  heart  work  continually,  w'^hile  the  other  lies  quiet, 
or  is  only  flightly  drawn  by  the  other’s  motion,  fiiowing 
the  true  diftindlion  betwixt  the  heart  of  the  body,  and 
the  heart  of  the  lungs.  And  this  is  a  memorable  faft, 
that  it  is  not  merely  the  ftimulus  of  the  blood,  but  the 
fenfe  of  fulnefs  that  makes  the  heart  contrad ;  for  the 
auricle  often  beats  twice  or  thrice,  fometimes  it  makes  its 
pufli  four  or  five  times,  before  it  can  force  the  ventricle  to 
contradt. 

When  we  empty  the  heart,  and  tie  all  its  veins,  all 
its  parts  ceafe  to  ad ;  ftimuli  applied  outwardly  make 
it  contrad  partially ;  it  trembles  in  particular  fibres : 
but  it  is  only  letting  in  the  blood,  or  blowing  it  up 
with  air,  that  can  bring  it  into  full  adion  again.  When 
we  look  with  cruel  deliberation  upon  the  ftrokes  of 
the  heart  in  any  living  creature,  we  obferve  that  at 
firft,  during  the  full  and  ilapid  adion  of  the  heart, 
there  is  hardly  any  perceptible  interval  among  tjie 
feveral  parts ;  but  towards  the  end  of  each  experiment, 
when  the  pulfe  flags,  and  the  creature  falls  low,  the 
fwelling  of  the  great  veins,  and  the  fucceffive  ftrokes 
of  auricle  and  ventricle,  are  diftindly  told.  The  di¬ 
latation  and  contradion  of  each  part  is  what  we  can¬ 
not 
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not  obferve,  they  are  fo  quick ;  but  thefe  things  we 
diftinGly  obferve :  The  auricle  contrafts  and  dilates  the 
ventricle ;  the  ventricle  contrafts,  fubfides,  and  fills 
the  aorta;  the  aorta  turns  and  twills  with  the  force  of 
the  blood  driven  into  it,  and  by  its  own  re-adion, 
and  the  ventricle,  every  time  that  it  contrads,  alTumes 
a  form  fiightly  curved,  the  point  turning  up  like  a 
tongue  towards  the  bafis,  and  the  bafis  in  fome  degree 
bending  towards  the  point.  The  bafis,  indeed,  is  in 
fome  degree  fixed  to  the  diaphragm  and  fpine,  but 
the  heart  in  its  contraction  always  moves  upon  its 
bafis  as  upon  a  centre ;  its  ventricles,  and  efpecially  its 
apex,  are  free  ;  the  point  rifes  and  curves  fo  as  to 
ftrike  againft  the  ribs ;  and  the  dilatation  of  the  heart 
is  fuch  (together  with  the  pofture  and  relation  of  its 
feveral  parts),  that  during  the  dilatation  the  heart  turns 
,  upon  its  axis  one  v/ay ;  the  contradion  of  the  heart 
reverfes  this,  and  makes  it  turn  the  other  way,  fo 
that  it  feems  to  work  perpetually  with  the  turning 
motions  of  a  fcrew.  All  this  is  moll  llriking,  while 
we  are  looking  upon  the  motion,  of  the  heart  in  a  living 
creature. 

The  pofture  of  the  human  heart  is  very  fingular, 
and  will  illuftrate  this  turning  motion  extremely  well ; 
for  in  the  human  heart  the  pofture  is  fo  diftorted,  that 
no  one  part  has  that  relation  to  another  which  we 
Ihould  beforehand  exped.  In  the  general  fyftem,  the 
human  heart  is  placed  nearly  in  the  centre,  but  not 
for  thofe  reafons  which  Dionis  has  affigned ;  it  is  not 
in  order  that  by  being  in  the  centre  it  may  feel  lefs 
the  difficulty  of  driving  the  blood  to  any  particular- 
limb  or  part  of  the  body ;  it  is  the  place  of  the  lungs 
that  regulates  the  pofture  of  the  heart ;  and  wherever 
they  are,  it  is.  Esicept  the  Oyfter,  I  hardly  know  of 
any  creature  in  which  the  heart  lies  exprefsly  in  the 
centre  of  the  body.  In  Frogs,  Toads,  Newts,  and  Snakes, 
the  lungs  are  not  moved  by  any  diaphragm;  they  are 
filled  only  by  the  working  of  the  bag  attached  to  the  lower 
jaw,  the  imgs  then  begin  imder  the  jaws,  and  the  heart 
is  lodged  at  the  root  of  the  jaws,  leaving,  as  in  a  Newt 
3  or 
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or  Cameleon,  Crocodile,  Adder,  Serpent,  &c.  the  whole 
length  of  their  trailing  body  behind.  In  a  fifh,  the 
gills  ferve  the  creature  for  lungs  ;  the  gills  are  lodged 
under  the  jaws,  and  the  heart  is  placed  betwixt  them. 
In  infefts,  as  in  the  common  Caterpillar  (the  aurelia  of 
our  common  Butterfly),  the  air  enters  by  many  pores  on 
its  Tides ;  and  accordingly  its  heart  is  not  a  fmall  round 
bag,  but  may  be  eafily  feen  running  all  down  its  back, 
worldng  like  a  long  aorta,  but  having  regular  pulfations, 
denoting  it  to  be  the  heart ;  and  this  you  eafily  fee 
through  the  infedl’s  fkin,  for  it  is  more  tranfparent  along 
the  back  where  the  heart  is. 

The  breafl:  in  man  is  divided  into  two  cavities  by  a 
membrane  named  the  jmediastinum.  This  membrane 
palfes  diredtly  acrofs  the  breafl:  from,  the  fternum 
before,  till  it  fixes  itfelf  into  the  ipine  behind.  It  is 
on  the  left  fide  of  this  membrane,  in  the  left  cavity  of 
the  breafl,  that  the  heart  is  placed,  lying  out  flat  upon 
the  diaphragm,  as  upon  a  floor,  by  which  it  is  fup- 
ported  *  ;  and  that  furface  (a) — which  lies  thus  upon 
the  diaphragm,  is  perfectly  flat,  v/hile  the  upper  Sur¬ 
face  (^) — or  what  we  ufually  call  the  fore-part  of  the 
heart,  is  rem.arlcably  round.  The  whole  heart  lies  out 
flat  upon  the  diaphragm ;  its  bafis  (c) — where  the 
auricles  are,  is  turned  towards  the  fpine  and  towards 
the  right  fide  ;  the  apex  (d) — or  acute  point,  is  turned 
forwards,  and  a  little  obliquely  towards  the  left  fide, 
where  it  flirikes  the  ribs ;  the  vena  cava  (e) — enters  in 
fuch  a  manner  through  a  tendinous  ring  of  the  dia¬ 
phragm!,  that  it  ties  down  the  right  auricle  to  that 
floor  (as  I  may  term  it)  of  the  thorax  ;  the  aorta  (/} 
does  not  rife  in  that  towering  fafhion  in  which  it  is  feen 

*  The  true  pofition  of  the  heart  is  wha^  is  reprefented  in  N°  1 6, 
and  17..;  where  N°  16.  Aiows  the  heart  fet  upright,  as  I  have 
hitherto  reprefented  it  in  all  my  plans,  while  N°  17.  reprefents 
its  inclined  pofition  lying  almoft  horizontally  upon  the  floor  of  the 
diaphragm. 

f  Let  it  be  obferved,  that  (^)  in  this  drawing  marks  the  point 
where  the  lower  cava  was  tied  clofe  upon  the  diaphragm,  to  prevent 
the  injeftioB  going  down  into  the  veins  of  fhe  fiver  and  abdominal 
cavse. 

when 
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when  we  take  a  dried-up  heart,  which  naturally  we 
hold  by  its  apex,  inftead  of  laying  it  out  flat  upon  the 
palm  of  our  hand ;  nor  in  that  perpendicular  direQiion 
in  which  hitherto,  for  the  fake  of  diflinftnefs,  I  have 
reprefented  it  in  thefe  plans  j  but  the  aorta  goes 
out  from  its  ventricle  towards  the  right  fide  of  the 
thorax  ;  it  then  turns  in  form  of  an  arch,  not  directly 
upwards,  but  rather  backwards  towards  the  fpine ; 
then  it  makes  a  third  twift  to  turn  downwards ;  where 
it  turns  downwards  it  hooks  round  the  pulmonic  ar- 
tery  (^), — -juft  as  we  hook  the  fore-fingers  of  our  two 
hands  within  one  another.  The  right  heart  — 
ftands  fo  before  the  other,  that  we  fee  chiefly  the  right 
auricle  and  ventricle  before,  fo  that  it  might  be  named 
the  anterior  heart;  the  pulmonic  artery  (^) — covers 
the  root  of  the  aorta;  the  left  ventricle  (i), — ^from 
which  the  aorta  rifes,  fliows  little  more  than  its  point 
at  the  apex  of  the  heart ;  the  left  auricle  (k) — ^is  feen 
only  in  its  very  tip  or  extremity,  where  it  lies  juft  be¬ 
hind  the  pulmonic  artery ;  and  the  aorta  (jf) — arifes 
from  the  very  centre  of  the  heart.  From  this  view 
any  man  may  underftand  thefe  veflels  by  other  marks 
than  the  mere  colours  of  an  injection;  and  he  will 
alfo  eafily  underftand  why  the  heart  twafts  fo  in  its 
actions,  and  how  it  comes  to  pafs  that  its  pofture  is 
difficult  for  us  to  conceive,  no  one  part  having  that 
relation  to  any  other  part  which  w^e  fhould  beforehand, 
fuppofe. 

Of  the  Pericardium. 

But  the  PERICARDIUM,  purfe,  or  capfule,  in  which 
the  heart  is  contained,  affedts  and  regulates  its  pof¬ 
ture,,  and  makes  the  laft  important  point  concerning 
the  anatomy  of  the  heart.  It  is  a  bag  of  confiderable 
lize  and  great  ftrength,  which  feems  to  us  to  go  very 
loofely  round  the  heart,  becaufe  when  we  open  the 
pericardium  the  heart  is  quite  empty  and  relaxed; 
i)ut  I  believe  it  to  furround  the  heart  fo  clofely  as  to 
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fupport  it  in  its  palpitations,  and  more  violent  and  irre¬ 
gular  a£l:ions  ;  for  when  w^  injefl;  the  heart,  its  pe¬ 
ricardium  remaining  entire,  that  bag  is  filled  fo  full 
that  we  can  hardly  lay  it  open  with  a  probe  and  lancet 
without  wounding  the  heart  j  and  ftill  further,  when 
we  open  the  pericardium  before  we  injed  the  heart, 
the  heart  receives  much  more  injedion,  fwells  to  an 
unnatural  bulk  for  the  thorax  that  it  is  contained  in, 
and  lofes  its  right  fhape.  The  pericardium  is  formed 
like  the  pleura  and  mediaflinum,  of  the  cellular  fub- 
ftance  ;  it  is  rough  and  irregular  without,  and  fleecy 
with  the  threads  of  cellular  fubftance,  by  which  it  is 
conneded  with  all  the  furrounding  parts  ;  within  it 
is  fmooth,  w'hite,  tendinous,  and  gliftening,  and  ex¬ 
ceedingly  ftrong.  As  the  heart  lies  upon  the  floor  of 
the  diaphragm,  the  pericardium,  which  lies  under  the 
heart,  is  conneded  with  the  diaphragm  a  little  fo  the 
‘left  of  its  tendinous  centre,  and  fo  very  ffrongly  that 
they  are  abfolutely  infeparable.  The  pericardium 
furrounds  the  whole  heart,  but  it  is  loofe  every  vt^-here 
except  at  the  root  of  tha  heart,  where  it  is  conneded 
with  the  great  veflTels :  For  the  pericardium  is  not 
fixed  into  the  heart  itfelf,  but  rifes  a  confiderable  way 
upon  the  great  veffels,  and  gives  to  the  roots  of  the  vef- 
fels,  which  , are  feen  on  opening  the  pericardium,  an  out¬ 
ward  coat,  and  furrounds  each  veffel  with  a  fort  of  ring,  - 
as  m.ay  be  feen  in  the  plan  *.  For,  ill.  It  furrounds  the 
pulmonic  veins  where  they  are  entering  the  heart ;  there 
the  pericardium  is  fhort ;  adly.  It  mounts  higher  upon 
the  vena  cava  than  upon  any  other  veffel  j  the  cava  of 
courfe  is  longer  within  the  pericardium,  and  it  alfo  is 
furrounded  with  a  fort  of  ring :  3dly,  It  then  paffes 
round  the  aorta  and  pulmonic  artery,  furrounding  thefe 
in  one  greater  loop :  4thly,  The  cava  inferior  is  the 
veffel  which  is  the  fhorteft  within  the  pericardium: 
for  the  heart  inclines  towards  the  horizontal  diredion : 
it  lies  in  a  manner  flat  upon  the  upper  furface  of  the 
diaphragm,  while  the  lower  furface  of  the  diaphragm 


*  Vide  Plan,  N°  i8. 
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adheres  to  the  upper  furface  of  the  liver.  .Thus  it  happens 
that  the  liver  and  the  right  auricle  of  the  heart  are  almoft 
in  contadl,  the  diaphragm  only  intervening ;  thence 
the  lower  cava  which  palfes  from  the  liver  into  the  right 
auricle  of  the  heart  cannot  have  any  leilgth.  ,  While  the 
pericardium  thus  palfes  round  the  great  velfels,  it  mud: 
leave  tucks  and  corners  ;  and  thefe  have  been  named  the 
CORNUA  or  horns  of  the  pericardium. 

But  there  is  another  peculiarity  in  the  form  of  the 
pericardium,  which  I  have  explained  in  this  fecond 
plan  * ;  *  viz.  that  the  pericardium  conftitutes  alfo  the 
immediate  coat  of  the  heart ;  for  the  pericardium  having 
gone  up  beyond  the  balls  of  the  heart  fo  as  to  furround 
the  great  velfels,  it  defcends  again  along  the  fame  velfels, 
and  from  the  velfels  goes  over  the  heart  itfelf.  I  have 
marked  the  manner  of  this  more  delicate  inflection  of  the 
pericardium  at  (aa), — ^where  the  pericardium  is  loofe  ;  at 
(^^),— tlie  angle  where  it  is  reflected ;  and  at  (cc) — , 
where  it  forms  the  proper  coat  of  the  heart,  and  where  it 
is  intimately  united  to  its  fubllance.  The  pericardium 
where  it  forms  this  coat  becomes  extremely  thin  and  deli¬ 
cate,  aimod:  cuticular,  but  llrong ;  under  this  coat  the 
coronary  arteries  pafs  along  in  the  cellular  fubftancej 
under  it  the  fat  is  gathered  fometimes  in  a  wonderful  de¬ 
gree,  fo  as  to  leave  very  little  to  be  feen  of  the  dark  or 
mufcular  colour  of  the  heart. 

The  pericardium  then  is  a  denfe  and  very  ftrong  mem¬ 
brane,  which  I  would  compare  with  the  capfule  of  any 
great  joint,  both  in  office  and  in  form. :  for  it  is  rough  and 
cellular  without,  Ihining  and  tendinous  within ;  bedewed 
with  a  fortof  halitus  like  the  great  joints,  though  perfed  yet 
delicate  in  the  child,  but  increafing  in  thicknefs  by  the 
continual  fridions  of  the  heart,  juft  as  a  capfular  ligament 
does  by  the  working  of  its  joint;  and  its  ufes  are  to  keep 
the  heart  eafy  and  lubricated  by  that  exhalation  which 
proceeds  from  its  exhalent  arteries  (and  which  can  be 
imitated  fo  eafily  by  injeding  tepid  water  into  its  ar¬ 
teries)  to  fufpend  the  heart  in  fome  degree  by  its  con- 

*  N®  19. 
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neflions  with  other  parts,  efpecially  by  its  conneQ:ions 
with  the  mediahinum  and  diaphragm.  The  pericardium 
limits  the  diftention  of  the  heart,  and  checks  its  too  violent 
actions ;  juft  as  we  fee  it  prevent  too  much  of  our  injedicns 
from  entering  the  heart.  How  ftrong  the  pericardium 
is,  and  how  capable  of  fupporting  the  aftion  of  the  heart, 
even  after  the  moft  terrible  accidents,  we  know  from 
this  ;  that  the  heart  or  coronary  arteries  have  actually 
burft,  but  with  a  hole  fo  fmall  as  not  to  occafion  imme¬ 
diate  lofs  of  life ;  then  the  pericardium  receiving  the 
blood  which  came  from  the  rupture,  has  dilated  .in  fuch 
a  manner  as  to  receive  nine  or  ten  pounds,  of 
blood,  but  has  yielded  fo  fiowly  as  to  fupport  the 
heart  in  fome  kind  of  adion,  and  fo  preferved  life  for 
two  or  three  days. 

If  I  have  not  mentioned  any  fluid  under  the  di¬ 
rect  name  of  aqua  PERia4RDii,  or  the  water  of  the 
pericardium,  it  is  becaufe  I  confider  the  accident  of 
water  being  found  as  belonging  not  to  the  healthy 
ftrufture  but  to  difeafe.  Yet  this  fame  4tater  occu¬ 
pied  the  attention  of  the  older  authors  in  a  moft.  ludi¬ 
crous  degree.  Hippocrates  believed  that  this  water  of 
the  pericardium  came  chiefly  from  the  drink  we  fwal- 
low,  which  found  fome  way  or  other  (as  it  paffed 
by  the  pericardium)  to  infinuate,  itfelf  into  this  bag ; 
Some  after  him  faid,  it  was  the  fat  of  the  heart  melted 
down  by  inceffant  motion  and  the  heat  of  the  heart ; 
fome'  faid  it  was  from  humours  exuding  through  the 
heart  itfelf,  and  retained  by  the  denfity  of  the  pericar¬ 
dium  that  this  water  came  ;  and  it  is  but  a  few  years 
fince  this  clear  and  diftinft  account  of  .it  was  given, 
viz.  “  that  it  proceeds  from  the  aqueous  excremen- 
titious  humour  of  the  third  concodlion.”  The  fame 
“  fad  and  learned  men  viri  graves  et  dofti,”  de¬ 
clare  to  us,  that  the  ufes  of  the  aqua  pericardii  are  to 
cool  the  heart,  for  it  is  the  very  hotteft  thing  in  the 
body ;  or  by  fts  acrimony  to  irritate  the  heart,  and 

*  They  are  thus  denominated  in  all  the  charters  of  the  College  of 
Phyficians  from  the  time  of  Henry  VIII.  downwards. 
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liipport  its  motions ;  or  to  ‘make  the  heart  by  fwim- 
ming  ■  in  it  feem  lighter.  Ey  this  it  is  pretty  obvi-. 
ous  what  abfurd  notions  they  had  of  the  quantity  of 
water  that  may  be  found  in  the  heart.  But  of  all  the 
outrages  againft  common  fenfe  and  common  decorum  j 
the  moft  Angular.. was  the  difpute  maintained  among 
them,  whether  it  was  or  was  not  the  v/ater  of  the  pe¬ 
ricardium  which  ruihed  out  when  our  Saviour’s  Ade  was 
pierced  with  the  fpear  ?  The  celebrated  Bardius,  in  a 
learned  letter  to  Bartholine,  Aiows  how  it  was  the  water 
of  the  pericardium  that  Aowed  out ;  but  Bartholine,  in 
his  replication  thereunto,  demonftrates,  that  it  ihuA: 
have  been  the  water  of  the  pleura  alone.  This  abo¬ 
minable  and  ludicrous  queftion,  I  fay,  they  bandied 
about  like  boys  rather  than  men:  J3arthoiinus,  Ariusj 
Montanus,  Bertinus  Nicelius,.  Fardovius,  Laurenber- 
gius,  Chiprianus,  with  numberlefs  other  Doctors  and 
Saints,  were  all  bufy  in  the  difpute  ;  for  which  they. 
muA:  have  been  burnt  every  foul  of  them,  at  the  ftake^ 
had  they  done  this  in  ridicule ;  but  they  proceeded  in 
this  matter  with  the  moft  feriou's  intendons  in  the- 
world,  and  -with  the  utmoft  gravity  *.  The  whole  truth 
concerning  water  in  the  pericardium  is,  that  you  And 
water  there  whenever  at  any '  time  you  And  it  in  any; 
of  the  other  cavities  of  the  body.  If  a  perfon.have 
laboured  under  a  continued  v/eaknefs,  or  have  been 

*  The  fliockin|r  indecencies  of  their  reafonings  on  this  fobjedt 
I  will  not  condefcend  to  draw  out  from  the  obfcurity  of  that 
barbarous  idiom  iii  which  it  was  delivered  :  “  Sed  non  cogar  hue 
tne  conferre.  Fateor  enim  nativam'  Chrifti  temperiem  nihil 
pravorum  humorum  produxiffe,  quia  perfeSiiflima ;  at  a  caufis 
externis,  vigiliis,  cruciatibus,  itiheribus,  vulneribus  et  mille  tor- 
nientis  quid  non  praeter  confuetam  naturje  divinas'  perfeftionenv 
produtium  credimus  ?  Ad  haec  fano  fenfu  id  accipiendum,  nihil 
pravorum  humorum  in  corpora  Chrifti  generatum.”  BarthoVini 
Eplfiela,  p.  299. — “  Idque  de  Salvatore  innoxie  dixeris,  quem 
feimus  manducafle,  bibifle,  dormiviffe,  ambulaffe  et  quid  non  egifie, 
ut  fe  hominem  cunctis  adtionibus,  quae  fecundum  naturam  funt, 
fubmitteret :  fputum  emifit,  quum  luto  mifeeret  ad  curar-dum 
coecum,  et  fudavit  ingruente  martyrio,  et  fine  dubio  non  parum  feri 
in  thorace  coHegIt,  quod,  aperto  poft  mortem  latere,  ema^gvit.’* 
Barthalini  Epiftol^i  p*  .300. 
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long  difeafed,  if  a  perfon  have  lain  long  on  his  deaths- 
bed,  if  the  body  have  been  long  kept  after  death,- 
there  is  both  a  condenfation  of  the  natural  halitus  in 
all  the  parts  of  the  body,  and  an  exudation  of  thin 
lymph  from  every  veffel ;  there  is  water  found  in  every 
cavity,  from  the  ventricles  of  the  brain  to  the  cavity 
of  the  ankle  joint,  and  fo  in  the  pericardium  among 
the  reft.  But  if  you  open  any  living  animal,  as.  a  Dog, 
or  if  you  open  fuddenly  the  body  of  a  fuicide,  or 
a  criminal  who  has  been  juft  hanged,  not  a  drop  of 
water  will  be  found  in  the  pericardium.  When  fuch 
fluid  is  to  be  found,  it  is  of  the  fame  nature  with  the 
dropfical  fluids  of  other  cavities  :  in  the  child,  and  in 
young  people,  it  is  reddifh,  efpecially  if  the  pericar¬ 
dium  be  inflamed ; ,  in  older  people  it  is  pellucid,  or  of 
a  light  ftraw  colour  ;  in  old  age  and  in  th,e  larger 
animals  it  is  thicker,  and  more  diredly  refembles  the 
liquor  of  a  j'oint. 

Thus  does  the  pericardium  contribute  in  fome  de¬ 
gree  to  fettle  the  pofture  of  the  heart  j  but  ftill  the 
heart  is  to  a  certain  degree  loofe  and  free.  It  is  fixed 
by  nothing  but  its  great  veflfels  as  they  run  up  towards 
the  neck,  or  are  connected:  with  the  fpine ;  but  how 
flight  this  hold  is,  how  much  the  heart  muft  be  moved, 
and  thefe  veflTels  endangered,  by  fhocks-  and  falls,  it  is 
awful  to  think.  The  pericardium  is  no  doubt  fome 
reftraint :  its  connedtions  with  the  diaphragrrt  and  with 
the  mediaftinum,  make  it  a  provifion,  in  fome  degree, 
againft  any  violent  fhock ;  its  internal  lubricity  is,  at 
the  fame  time,  a  means  of  making  the  heart’s  mod 
more  free :  yet  the  heart  rolls  about  in  the  thorax ; 
we  turn  to  our  left  fide  in  bed,  and  it  beats  there ;  we 
turn  over  to  our  right  fide,  and  the  heart  falls  back 
into  the  cheft,  fo  that  its  pulfe  is  no  where  to  be  per¬ 
ceived  ;  we-  incline  to  our  left  fide  again,  and  it  beats 
quick  and  ftrong.  The  heart  is  raifed  by  a  full  ftb-' 
mach,  and  is  pufhed  upwards  in  dropfy  ;  and  during 
pregnancy  its  pofture  is  remarkably  changed;  it  is 
fudd-t^ily  deprefed  again  when  the  child  is  delivered, 
©r  the  waters  of  a  dropfy  drawn  off,.  It  is  fliaken 
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by  coughing,  laughing,  fneezing,  and  every  violent 
effort  of  the  thorax.  By  matter  collected  within  the 
thorax  it  may  he  difplaced  to  any  degree.  Dr.  Far- 
quharfon  cured  a  fine  boy,  about  eight  years  old,  of 
a  great  colleftion  of  matter  in  the  cheff,  whofe  heart 
was  fo  difplaced  by  a  vaft  quantity  (no  lefs  than  four 
pounds)  of  pus,  that  it  beat  ftrongly  on  the  right  fide 
of  the  breaft  while  his  difeafe  continued,  and  as  fooii 
as  the  pus  was  evacuated,  the  beating  of  the  heart 
returned  naturally  to  the  left  fide.  Who  could  have 
believed  that,  vfithout  material  injury,  the  heart  could 
be  fo  long  and  fo  violently  difplaced?  Felix  Platerus 
tells  us  a  thing  not  fo  eafily  believed,  that  a  young  boy, 
the  fon  of  a  printer,  ha\ung  pradifed  too  much'  that 
trick  which  boys  have  of  going  upon  their  hands 
with  their  head  to  the  ground,  began  to  feel  ter¬ 
rible  palpitations  in  the  left  breaft ;  thefe  gradually 
increafed  till  he  fell  into  a  dropfy  from  weaknefs, 
and  died;  and  upon  diffeding  his  body,  the  fitua- 
tion  of  his  heart  was  found  to  have  been  remark¬ 
ably  changed  by  this  irregular  pofture.  Now  we  are 
not  to  argue  that  fuch  change  of  pofture  of  the  heart 
could  not  happen  merely  from  this  caufe,  becaufe  pro-, 
feffed  tumblers  have  not  thefe  difeafes  of  the  heart ;  it 
were  as  filly  to  argue  thus  againft  the  authority  of 
Platerus,  as  to  fay  that  every  poft-boy  has  not  aneurifms 
of  the  ham,  or  that  every  chimney-fweep  has  not  a  cancer 
of  thefcrotum. 

We  may  now  clofe  this  chapter  on  the  mechanifm 
of  the  heart ;  in  which  ail  the  parts  have  been  fuccef- 
fiveiy  explained.  We  know  how  the  heart  is  fufpended 
by  Ae  mediaftinum,  and  by  its  great  veffels';  how 
it  is  lubricated,  fupported,  and  regulated  in  its  motions, 
by  the  pericardium  ;  its  nerves,  which  remain  to  be 
explained  at  a  fitter  time,  are  extremely  fmali,  while 
its  vis  infita,  or  irritability,  is  great  beyond  that  of  all 
the  other  parts.  We  can  eafily  follow  the  circle  of  the 
blood,  which,  as  it  arrives  from  all  the  extremities,  ir¬ 
ritates  the  auricle,  is  driven  down  into  the  ventricle,  is 
forced  thence  into  the  pulmonic  artery,  per/ades  the 
TF2  Itings, 


OF  THE  IIEAET. 


436 

Umgs,  and  then  comes  round  to  the  left  hde  of  thd 
heart,  or  to  that  heart  which  fupplies  the  bedy ;  and 
there  begins  a  new  circulation,  called  the  greater  cir¬ 
culation,  viz.  of  the  body,  as  the  other  is  called  the 
.  lefler  circulation  of  the  lungs.  Thus  we  recognife 
diftinclly  the  funfl:ions  of  the  double  heart,  with  all  its 
mechatiifin  ;  the.  ftronger  heart  to  ferye  the  body,  the 
weaker  heart  to  ferve  the  lungs ;  and  we  fee  in  the 
plained  manner  two  diftind  functions  performed  by 
one  compound  heart :  the  right  heart  circulates  the 
blood  in  the  lungs,  where  it  is  purified  and  renewed ; 
the  left  delivers  out  a  quantity  of  blood,  not  fuch  as  to 
fill  all  the  veffels,  nor  fuch  as  to  move  onwards  by  this 
fingle  ftroke  of  the  heart  to  the  very  extremities  of  the 
body?  but  fuch  merely  as  to  give  a  fenfe  of  fulnefs  and 
tenfion  to  the  velfels :  the  for(;e  is  merely  fuch  as  to 
excite  and  fupport  that  afliion  which  the  arteries  every 
v/here  perform  in  the  various  organs  of  the  body,  each 
artery  for  its  appropriated  purpofes,  and  each  in  its  pecu¬ 
liar  degree. 

By  underftanding  thus  the  true  mechanifm  and  ufes 
of  the  heart,  w'e  can  conceive  how  the  ancients  were 
led  into  flrange  miflakes,  by  very  fimple  and  natural 
appearances.  We  underhand  why  Galen  called  the 
right  auricle  the„“  ultimum  moriens,^’  or  the  part 
which  died  laft  ;  for  j  upon  opening  the  body  foon  after 
■'death,  "he  found  the  right  auricle  filled  with  blood, 
and  dill  palpitating  with  the  remains  of  life,  when  all 
tlie  other  -parts  feemed  abfolutely  dead ;  and  if  the 
blood  always  accumulates  on  the  right  fide  of  the  heart 
before  death,  it  is  plain  that  the  dimulus  of  that  blood 
wall  preferve  the  remains  of  life  in  the  right  fide,  after 
all  appearance  of  life  on  the  left  fide  is  gone.  But 
the  caufe  of  this  accumulation  of  blood  in  the  right  fide 
is  very  ill  explained  by  Hallerj  though  it  feems  to  have 
employed  his  thoughts  during  half  his  life.  He  fays, 
that  in  our  lad  moments  we  breathe  with  difficulty  j 
the  lungs  at  lad  collapfe,  and  ceafe  to  adt ;  and  when 
thby  are  collapfed,  no  blood  can  pafs  through  them, 
but  mud  accumulate' in  the  right  fide  of  the  heart. 

-  That 
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tiiat  there  is  really  nq  fuch  collapfe  of  the  lungs,  I 
propoTe  hereafter  to  fliow ;  but,  in  the  meanwhile,  this 
is  the  true  reafon,  viz.  that  when  the  ventricles  of  the 
heart  ceafe  to  ad,  and  the  beating  of  the  heart  fub- 
fides,  the  two  auricles  lie  equally  quiet,  but  in  very 
different  conditions ;  the  right  auricle  has  behind  it  all 
the  blood  of  the  body,  pouring  in  from  all  parts  during 
the  laft  ftruggles;  but  the  left  auricle  has  behind  it 
nothing  but  the  empty  veins  of  the  lungs ;  nothing 
can  fill  it  but '  what  fills  the  veffels  of  the  lungs ;  or, 
in  other  terms,  nothing  can  fill  the  left  auricle  but  the 
ftroke  of  the  heart  itfelf:  but  inftead  of  ading  the 
heart  falls  into  a  quiefcent  ftate,  the  left  auricle  re¬ 
mains  empty,  while  the  blood  oozes'  into  the  right, 
auricle  from  all  the  extremities  of  the  body  till  it  fills 
it  up. 

Notliing  is,  more  agreeable  than  to  find  fuch  phe¬ 
nomena  defcribed  faithfully  long  before  the  reafon  of 
them  is  underftood.  In  the  Parifian  diffedions  I  find 
the  following  defcription :  “  When  the  breafi  of  a 

living  Dog  is  opened  by  taking  away  the  llernum,  with 
the  cartilaginous  appen^ces  of  the  ribs,  the  lungs  are 
obferved  fuddenly  to  fink,  and  afterwards  the  circula¬ 
tion  of  the  blood  and  the  motion  of  the  heart  to  ceafe. 
In  a  little  time  after  that  the  right  ventricle  of  the 
heart  and  the  vena  cava  are  fwelled,  as  if  they  were 
ready  to  burft  This  was  what  deceived  the  an¬ 
cients,  and  was  the  caufe  of  all  their  miftakes.  When 
they  found  the  right  ventricle  thus  full  of  blood,  they 
conceived  that  it  alone  conveyed  the  blood  j  they  found 
the  left  ventricle  empty,  and  believed  that  it  contained 
nothing  but  vital  fpirits  and  air ;  and  fo  far  were  they 
from  having  any  notions  of  a  circulation,  that  they 
thought  the  air  and  vital  fpirits  went  continually  for- 
v/ards  in  the  arteries ;  that  the  grofs  blood  which  was 
prepared  in  the  liver  came  up  to  the-  heart  to  be  per- 
feded,  and  went  continually  forwards  in  the  veins,  or, 
if  they  provided  any  way  of  return  for  thefe  two  fluids^ 
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it  was  by  fuppofmg  that  the  blood  and  fpirlts  moved  for¬ 
wards  during  the  day-time,  and  backwards  in  the  fame 
velTels  during  the  night. 

Thefe  things  next  explain  to  us  why  they  called 
the  right  ventricle  ventriculus  sanguineus  :  they 
found  it  full  of  blood,  and  thought  its  walls  were 
thinner,  becaufe  it  had  only  to  contain  the  very  groffeft.- 
parts  of  the  blood  :  and  why  they  called  the  left  ven- 
tricle  ventriculus  spirituosus  and  nobilis  be, 
caufe  they  faw  it  empty,  and  concluded  that  it  Gon- 
tained  the  animal  fpirits  and  aerial  parts  of  the  blood, 
and  its  v/alls  were  thicker,  they  faid,  to  contain  thefe 
fubtile  fpirits.  They  explain  to  us  .  their  names  of  ar, 
teria  venosa  and  vena  arteriosa  ;  for  they  would 
have  veins  only  on  the  right  fide  of  the  heart,  and  ' 
arteries  only  on  the  left ;  and  although  they  faw  plainly 
that  the  pulmonic  artery  was  an  artery,  they  called  it 
Arteria  Venofa ;  and  although,  on  the  left  fide  again, 
they  faw  plainly  that  the  pulmonic  vein  was  merely 
a  vein,  they  would  (till  cheat  themfelves  with  a  name, 
and  call  it  Vena  Arteriofa  :  the  veins,  they  faid,  were 
quiet,  becaufe  they  contained  nothing  but  mere  bipod ; 
the  arteries  leaped,  they  faid,  becaufe  they  were  full  of 
the  animal  fpirits  and  vital  air. 

The  very  name  and  diflindiion  of  arteries  which  vre 
now  ufe,  arife  from  this  foolifli  docirine-.iabcut  air  and 
animal  fpirits.  To  the  oldefi:  phyficians  there  was  no  vef- 
fel  known  by  the  name  of  artery,  except  theAspERA  ar- 
terja  ;  and  it  w^as  named  Artery  becaufe  it  contained  air; 
fp  that  BBppocrates,  when  he  fpeaks  of  the  carotids,  never 
names  them  arteries,  but  calls  them  the  Leaping  Vein§ 
of  the  neck.  But  when  Eriftratus  had  eftabliflied  his. 
dodtrine  about  the  velfels  which  go  out  from  the  heart, 
carrying  vital  fpirits  and  air,  the  name  of  artery  was  tranf- 
ferred  to  them  ;  and  then  it  was  that  the  ancients  began 
to  call  the  vefiels  going  out  from  the  left,  fide  of  the: 
heart,  arteries,  naming  the  aorta  the  arteria  majsna  arid 
the  pulmonic  vein  the  arteria  venosa.  '  - 

When  a  ^  vein ,  was  cut,  they  faw  nothing  but  grofs 
blood,  and  of  a  darker  colour;  but  when  an  artery  was 

'  cut. 
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cut,  they  obferved  that  the  blood  was  red  ;  that  it  was 
full  of  air  bubbles  ;  that  it  fpurted  out,  and  was  full  of 
animal  fpirits  ;  and  thus  it  became  eafy  for  them  to  ftiow 
how  fafe  it  was  to  open  a  vein  where  nothing  was  loft 
but  grofs  blood,  how  terribly  dangerous  it  was  to  open 
an  artery  which  was  beating  with  the  fpirit  of  life ;  and 
this  they  confidered  as  fuch  an  awful  difference,  that 
when  arteriotomy  in  the  temple  was  firft  propofed,  they 
pronounced  it  murderous,  and  on  this  reafoning  it  was 
abfolutely  forfaken  for  many  ages. 

But  the  oideft  of  our  modern  phyficians  foon  found  a 
neceffity  of  mixing  this  blood  and  animal  fpirits  together, 
■and  for  a  long  while  could  hit  on  no  convenient  way  by 
which  this  mixture  might  be  effefted  ;  as  a  laft  fliift, 
they  made  the  blood  exude  through  the  feptum  of  the 
heart ;  and  then  the  current  do^rine  was,  that  of  the 
blood  which  came  from  the  liver,  one  half  went  into 
the  pulmonic  artery  to  nourifli  the  lungs  ;  the  other  half 
exuded  through  the  feptum  of  the  heart,,  to  mix  with 
the  animal  fpirits.  Riolanus  was  the  bitter  enemy  of 
■Harvey  and  of  his  noble  doftrine  j  and  this  is  the  mifer- 
able  and  confufed  notion,  not  to  call  it  a  doctrine,  which 
he  trumpeted  through  Europe  in  letters  and  pamphlets. 
To  make  good  this  miferable  hypothefis,  Riolanus,  Gaf- 
fendus,  and  many  others,  faw  the  neceffity  of  having 
lide  paffages  through  the  feptum  of  the  heart.  I  really 
believe  from,  their  mean  equivocating  manner  of  talking 
about  thefe  paffages,  diat  they  had  never  believed  them 
themfelves  *.  “  The  chyle,”  fays  Bartholine,  ‘‘  and 

the  thinner  blood,  paffes  through  the  feptum  of  the 
heart,  when  the  heart  is  in  fy.ftole  and  the  pores  and 
paffages  are  enlarged.”  Thus  did  the  celebrated  Bar¬ 
tholine  believe  the  feptum  perforated.  Wallseus,  and 
Marchetti,  and  Mollinettus,  and  Monichen,  believed  it, 
and  Mr.  Broadbecquius  of  Tubingen  proved  itf.  But  I 

*  That  I  may  not  feem  to  Ipeak  too  harftily  of  this  knot  of  con- 
fpirators  againft  Harvey,  I  will  quote  what  Boerhaave  fays  of 
■Riolanus,  who  was  at  the  head  of  them ;  “  ipl®  callidus  cavilla- 
tionum  artifex  Riolanus,”  &c. 

f  Experimento  perforatum  oiiendit  Broadbecquius  Tubingae. 

F  F  4  believe 
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believe  mod  potently  with  Haller,  that  whenever  they 
wanted  to  Ihow  thofe  perforations,  they  managed  their 
probes  fo  as  to  make  paffages  as  wide  and  as  frequent 
as  the  occafion  required :  “  Solebant  foramina  parare 
adigendo  ftylos  argenteos  in  refiilens  feptum,”  fays 
Haller ;  and  this  is  a  full  and  true  account  of  all  the 
authors  who  have  defcribed  fide  paifages  through  the 
feptum  of  the  heart :  they  needed  them,  and  they  made 
them. 

Amidfl: '  all  this  ignorance,  we  cannot  wonder  that  a 
thoufand  childilli  imaginations  prevailed,  nor  that  the 
qualities  of  the  mind  were  deduced  from  the  phyfical 
properties  of  the  heart.  We  have  heard  the  vulgar,  for 
example,  fpeak  of  the  bone  of  the  heart.  And  from 
whom  did  this  arife  ?  From  Ariftotle  !  who  explains  to 
JUS,  that  there  is  at  the  root  of  the  heart  a  bone  which' 
ferves  for  its  bafis  ;  and  not  a  phyfician  has  written  upon 
the  heart  fmce  his  time,  v/ho  has  not  fpoken  more  or 
lefs  myfterioufly  about  this  bone ;  while  in  truth  the. 
whole  ftory  means  nothing  more  than  this,  that  where 
the  bafis  of  the  arteries  are  fixed  into  the  hard  ring  or 
bafis  of  the  heart,  the  place  is  extremely  firm,  almoft 
cartilaginous,  efpecially  in  old  age,  when  often  the  roots 
of  the  arteries  are  offified  or  converted  into  what  anato- 
mifts  have  chofen  to  call  bone. 

Often  alfo  we  have  heard  the  vulgar  talk,  not  figura¬ 
tively,  but  in  the  plain  fenfe  of  the  words,  of  a  little  or 
big  heart,  as  fynonymous  with  a  timorous  or  courageous 
heart.  .But  whenever  we  hear  miftakes  of  this  kind 
among  the  vulgar,  we  may  be  affured  they  have  fome 
time  or  other  come  from  high  authority.  Bartholine 
was  fo  much  convinced  that  a  finall  heart  begot  cou¬ 
rage,  and  a  great  one  irrefolution  and  fear,  that  he  is 
thoroughly  furprifed  when  he  finds  the  contrary ;  “  Cor 
yaftus  fuit  homo,  tamen  audax  fuerat,  ut  cicatrices  in  ca- 
pite  frequentes  et  rimas  in  cranio  teftabantur.”  But  if  Bar- 
thoiine  be  right,  Kirkringius  is  quite  wrong,  and  has  mif- 
taken  the  doftrine  ;  for  he  fays,  “  An  magnanima  fuerit 
fisec  raagni  pordis  fcsmina,  nefcio,”  &c.  “  I  do  not  know 
whether  this  woman’s  courage  was  as  big  as  her  heart  j  but 
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this  I  doimow,  that  (he  was  a  famous  toper.  Whether  this 
drinking  dilates  the  heart,  and  makes  your  Haunch 
drinkers  fuch  famous  fighters,  I  cannot  pretend  to  de¬ 
cide.”  We  have  heard  the  vulgar  talk  alfo  of  a  hairy 
heart,  as  familiarly  as  of  a  hairy  man,  being  the  mark  of 
high  courage  and  ftrength ;  but  what  fliall  we  think  of 
it,  when  we  find  that  this  report  is  to  be  deduced  fairly 
from  Pliny,  through  the  m.ofl:  celebrated  names  among 
our  old  phyficians  ?  Pie  it  was  who  began  with  telling 
how  the  Meffenians,  that  unhappy  people  who  lived  for 
fo  many  ages  the  ilaves  or  helots  of  Greece,  loft  their 
great  general  Ariftomenes.  But  how  great  he  v/as, 
never,  according  to  Pliny,  came  to  be  known  till,  after 
his  death ;  for  the  Lacedemonians  having  catched  him. 
three  times,  refolved  at  laft  to  open  his  breaft  ;  and' 
there,  as  a  proof  of  his  moft  invincible  courage  and 
daring,  they  found  his  heart  filled  with  hair.  This 
from  Pliny  was  nothing,  if  fuch  dillePtions  had  not  been 
made  fince  then  a  hundred  times.  “  There  was  a  rob¬ 
ber  (fays  Benivinius),  one  Jacobus,  who  having,  been 
taken  down  from  the  gibbet  apparently  dead,  but  really 
having  in  him  the  remains  of  life,  was  laid  carefully, 
recovered,  was  perfectly  reftored,  betook  himfelf  to  his 
old  ways  again ;  and  fo  in  the  natural  courfe  of  things, 
came  round  to  his  old  mark  the  gallows,  and  was  this 
time  very  thoroughly  hanged.  Wondering  (fays  Beni- 
vinius)  at  the  perfect  wickednefs  of  this  man,  I  longed 
very  anxioufly  to  dilfect  the  body,  and  I  actually  found 
the  heart,  not  covered,  but  (refertum  pilis)  crammed 
with  hair.” 

But  there  is,  in  fact,  no  end  of  wonders  and  wonder¬ 
ful  diflections  among  thefe  robbers  of  his.  .Pfis  next 
fubject  v/as  not  a  bold  robber,  but  a  poor  fneaking  thief 
(de  corde  furis  cujufdam)  ;  there  was  no  hair  to  be  ex¬ 
pected  in  his  heart  y  but  as  he  was  a  thief  only,  it  was 
confiftent  with  this  doCtrine  that  he  fliould  be  firft  very 
heartiefs  ;  fecondly,  have  very  Ijttle  brain ;  thirdly,  that 
he  fbould  have  very  inordinate  appetites  and  defires. 
Now  there  was  firft  a  great  two-legged  vein  carrying 
the  atrabilis,  the  fource,  no  doubt,  of  all  hi^  inordinate 
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cravings,  diredtly  into  the  ftomach.  Secondly,  there 
was  a  great  abfcefs  full  of  pus  wafting  the  left  fide  of  his 
heart ;  and,  thirdly  and  laftly,  the  back  part  of  the 
head  (which  all  the  anatomifts  of  that  time  knew  very 
well  was  the  feat  of  memory)  was  in  him  fo  fmall  that  it 
could  hardly  contain  a  fpoonful  of  that  kind  of  brtm-; 
and  this  want  was  the  reafpn  (having  fo  little  memory) 
that  he  was  fo  perfevering  a  thief?  for  let  you  whip 
him,  banifti  him,  clap  him  in  the  ftocks,  he  forgot  it 
ftraightway,  and  was  back  at  his  old  tricks  again,  lil^ 
a  dog  to  his  vomit 

But  thefe  are  now  almoft  forgotten,  though  perhaps 
the  hiftory  of  the  abfurdities  of  the  human  genius 
fhould  no  more  be  neglefted  than  of  its  beauties.  Is 
it  not  delightful  to  feel,  that  after  floating  in  this  ocean 
of  conjeQiure,  after  all  thefe  diforderly  and  wild  dream's, 
we  are  come  to  have  an  idea  of  the  heart,  fimple  and 
beautiful  ;  of  a  heart  containing  within  itfelf  two  ftinc? 
tions  ;  firft,  the  office  of  renev.dng  the  blood  ?  fecondly, 
the  ofpce  of  animating  the  arteries,  and  by  them  pre-r 
ferving  in  life  and  adlion  the  whole  fyftem  of  the  body? 
Thefe  are  the  two  offices  which  I  fhail  now  proceed  to 
explain. 

*  “  Non  videntur.filentio  effe  prastereunda,  qus  nuper  in  incifo 
Jacobi  cujufdam  furis  infignis  cadavere  annotavimus  ;  bifurcajiam 
fcilicet  venam  quae  a  liene  ad  ventriculum  atram  defert  bilem,  turn  et 
abfceffum  in  iiniftro  cordis  ventre  pituita  redundantem  :  poftretao  et 
pofteriorem  ejus  capitis  partem,  ubi  memoriae  fedes  eft,  adeo  brevem, 
at  tantii'am  cerebri  portiunculam  contineret.  Qnam  ob  caufam,  cum 
priormn  fcelerum  et  eorum  qUK  pro  his  faepe  paffus  fuerat,  tormenta 
fcilicet,  exilia  et  carceres  minime  recordaretur,  toties  ad  vomit^ 
tanquam  canis  impudens  reverfus  eft,  ut  in  laqueum  tandem  inciderit? 
rjtaeque  ac  furti  finem  fecerit.”' — Vid.  Bsnevinius. 


CHAP. 


OF  THE  ELOODt 


443 


CHAP.  11. 

SN  THE  APPEARANCE  AND  PROPERTIES  OF  THE  BLOOD, 
ON  THE  CHEMISTRY  OF  OUR  FLUIDS,  AND  ON  Tjti£ 
INFLUENCE  WHICH  AIR  FIAS  UPON  THEM. 

By  the  fimpleft  methods  the  blood  can  be  refolved 
into  various  parts,  but  chiefly  into  thefe  three  j  th§ 
red  globules,’  wluch  give  colour  to  the  blood f  the 
gluten,  which  gives  confiftency  and  nutritious  qualities 
to  the  blood ;  and  the  ferum,  which  dilutes,  mixes,  and 
fufpends  the  v/hoie. 

Though  the  ferum  and  gluten  did  not  pafs  entirely 
unnoticed,  the  red  globules  were  the  part  of  the  blood 
which  firfl:  excited  the  attention  of  phyflcians,  and 
feemed  to  promdfe  a  rich  harveft  of  difcoveries  ;  a  pro- 
rnife  which  too  furely  never  was  fulfilled.  The  red 
particles  .have  alw’^ays  appeared  important,  becaufe  they 
feem  to  give  the.  colour,  the  ufeful  qualities,  and  the 
svhoie  charader  to  the  blood.  It  is  by  the  rolling  of 
the  red  particles  only  that  w^e  fee  the  circulation  in  the 
microfcope  ;  it  is  red  blood  only  that  we  ever  name  as. 
blood ;  and  the  colour  of  the  red  blood  changes  in. 
health  and  difeafe.  But  when  phyficians  ftudied  this 
part  alone,  when  they  gave  it  the  mark  of  chief  impor¬ 
tance,  and  annexed  to  it  alone  the  name  of  blood,  they 
little  thought  how  far  they  over-rated  its  importance, 
how  far  the  red  particles  are  from  nourifliing  the  fyftem, 
from  being  eilential  to  the  blood,  from  being  univerfal  in 
ail  creatures.  They  had  not  confidered  w^hat  myriads 
of  animals,  great  as  well  as  fmall,  w'ant  the  red  par’ticies, 
and  (if  th.efe  red  particles  are  to  be  the  charatleriftic). 
want  blood ;  .v/hile  philofophers  of  lefs  contradted 
notions  have  continued  to.  call  that  fluid,  blood,  which 
fills  the  veSels  of  plants. 

The  Harveian  dodtrine  had  no  fooner  produced  a 
revolution  in  tire  general  dodlrines  of  phyfiology,  or 
phyficians  begun  to  think  of  the  heart  and  its  circula¬ 
tion,  of  the  great  arteries,  and  extreme  veffels,  of  the 
j  difference 
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difference  betwixt  arteries  and  veins,  and  of  the  ways  in 
■which  the  fluids  move  through  the  fmaller  tubes  (for 
they  fav/  them  moving  by  their  microfcopes)  }  no  fooner 
did  all  thefe  phenomena  and  new  w'onders  prefent  theni- 
felves  to  their  imaginations,  than  they  thought  alfo  of 
curious  ways  by  which  thefe  motions  and  fecretions 
might  be  explained.  They  then  began  to  eftimate  the 
calibres  of  the  arteries,  to  calculate  with  great  affecta¬ 
tion  of  care  the  fhape,  the  fize,  the  compofition,  as  they 
chofe  to  call  it,  of  the  particles  of  the  blood ;  chimeras 
and  fancies  fprung  up  innumerable;  and  it  happened 
unfortunately  that  for  a  long  while  phyficians  ftudied 
nothing  but  angles,  and  logarithms,  and  algebrakal 
equations;  they  reafoned  according  to  tliofe  fcienfces 
only  which  have  no  connection  wdth  the  phyfiology  of 
the  animal  body ;  they  calculated  the  force,  the  thick- 
nefs,  the  dimenfions  of  the  heart  ;  the  diam^eter,  and 
the  ftrength  of  walls,  and  the  direction  of  die  aorta ; 
their  experiments  ccnfifted  in  fixing  clumfy  tubes,  into 
the  arteries,  or  in  calculating  die  whole  quantity  of 
blood  by  bleeding  an  animal  to  death  ;  they  applied  no¬ 
thing  but'  the  la\vs  of  hydraulics,  L  e,  of  fluids  rifmg  and 
falling  in  rigid  tubes,  to  explain  the  adive  arteries  of  a 
living  body  :  in  fhort,  in  explaining  the  living  body  they 
forgot  that  it  was  alive.  But  now  the  age  of  infallible 
proofs  and  demonftrations  has  paffed  over,  and  the 
works  of  Keill,  Pitcairn,  Borelli,  are  quite  neglefted. . 

This  difordered  and  miferable  flate  of  fcience,  which 
continued  for  a  century  nearly,  arofe  from  thofe  red 
particles  of  the  blood  engroffing  too  much  attention, 
and  from  their  being  allowed  an  importance  v/hich  does 
not  belong  to  them ;  ,  although  one  muff  ftill  acknow¬ 
ledge  that  they  are  very  furprifmg,  becaufe  they  are 
very  unaccountable,  at  lead  I  do  not  knpv/  that  any 
natural  or  likely  ufe  for  them  has  been  yet  affigned. 

Leeuwenhoek,  loolpng  through  his  glaffes,  fav/  that 
this  which  gave  the  red  colour  was  the  moft  permanent 
characleriflic  part  of  the  blood  ;  he  faw  that  this  part 
confifled  of  red  particles  floating  in  the  ferum ;  he 
found,  or  pretended  to  find,  that  they  v/ere  of  the  fame 
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iize  in  a  man  as  in  a  foetus  ;  in  a  chick  as  in  a  hen  ;  in 
a  whale  or  elephant,  he  found  them  the  fame  as  in  a 
moufe  or  minnow ;  merely  becaufe  it  was  convenient  for 
him  to  find  it  fo.  ■ 

But  poring  hill  longer  over  thefe  particles,  he  per¬ 
ceived  that  the  great  globules  were  fo  far  imperfed  as 
often  to  break  in  pieces,  and  roll  about  in  the  ferum  in 
feparate  parts ;  and  he  always  found  that  there  v/ere  fix 
iefs  parts  compofmg  the  greater  globule  of  the  blood. 
By  iooliing  more  and  more,  he  pretended  to  obferve, 
that  thefe  fmaller  parts  into  which  the  red  globules 
broke  down,  ftill  preferved  their  form  ;  that  thefe  w^ere 
the  particles  of  the  ferous  part  of  the  blood  ;  and  that 
the  great  or  red  par  rides  frequently  broke  down  into 
ferous  particles,  and  thefe  again  as  frequently  united 
and  compofed  afrefn  a  red  globule.  He  pretended  to 
find,  that  exadly  fix  fmaller  globules  went  to  make  up 
one  great  one ;  and  he  called  the  red  and  ferous  glo¬ 
bules  the  globules  of  the  firfl;  and  fecond  order. 

By  this  notion  of  orders  it  was  plain  that  he  intended’ 
to  phmge  deeper  into  this  hypothefis,  and  to  have  at  ieaft 
a  third  and  fourth  order ;  befides,  thefe  orders  and  par¬ 
ticles  were' at  his  call,  he  might  do  as  he  pleafed;  and 
he  was  almoft  the  only  perfon  poiTefled  of  glaffes  which 
Qould  enable  the  phyfioiogift  to  fee  and  tell  about  them. 
He  pored  till  he  believed,  or  at  leaft  made  others  Believe, 
that  he  faw  globules  of  a  third  order,  fix  times  fmaller 
than  the  ferous  globules,  and  of  courfe  thirty-fix  times 
fmaller  than  the  red  globules.  And  thus  he  had' 
lymphatic  particles,  fix  of  which  made  up  one  ferous 
particle ;  and  ferous  particles,  fix  of  which  niade  one 
red  globule. 

To  the  geometrical  phyfiologifts  of  that  day  all  this 
inftrucHon  concerning  the  ftructure  of  the  blood  was 
moft  delightful ;  it  correfponded  very  notably  v/ith  their 
calculations  about  regularly  defcending  feries  of  veffels ; 
and  a  moll  curious  method  did  they  find  out  for  fettling 
this  law  of  the  branching  of  arteries.  They  took  the 
plates  of  Euftachius,  meafured  with  compalTes  the 
arteries  and  veins,  eftimated  the  angles  at  which  each 
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branch  goes  off,  compared  the  feveral  branches  with  the' 
parent  trunk ;  and  from  fuch  calculations  they  fettled 
the  general  law  as  heartily  and  freely,  as  if,  inftead  of 
the  moft  extravagant  plates  in  all  anatomy,  they  had  been 
meafuring  aftuaily  the  human  body  itfelf.  Thus  they 
had  fet  up  their  doftrine  of  angles,  branches,  anafto- 
mofes,  trunks,  and  extreme  veffels :  they  had  found  that 
there  was  a  regular  feries  of  defcending  arteries ;  they 
had  a  tube  now  fuited  to  every  defeending  particle  that 
Leeuwenhoek  could  invent ;  and  when  a  particle  had 
got  into  a  wrong  veffel,  it  could  go  back  till  it  found  a 
tube  that  fuited  it ;  or  if  driven  into  a  wrong  bore,  it 
could  break  itfelf  down  into  ferous  or  lymphatic  par- 
ficles»  But  when  many  particles  did  flick  hard  in  the 
flrait  places,  then  there  was  an  error  loci ;  then  the  big 
particles  v/ere  out  of  their  peculiar  veffels,  and  then  the 
part  began  to  be  red  ;  thence  came  inflammations,  feVerSj 
deeper  obflructions  :  and  from  fuch  caufes,  or  from  the 
breaking  down  of  the  blood  and  humours,  came  every 
difeafe  that' could  be  named. 

So  very  greatly  were  they  delighted  with  the  dif- 
covery,  that  Dr.  Martin,  who  had  meafured  the,  veffels^ 
as  I  have  juft  told,  and  had  dreamt  over  this  the  longeft 
and  founded  of  them  ail,  fpeaks  of  it  in  thefe  rapturous 
terms.  “  But  we  are  moreover  certain  from  the  obfer^ 
vations  of  that  moft  accurate  and  curious  obferver  of  the 
minima  naturae,  that  there  are  innumerable  veffels  of 
fuch  a  fmallnefs  that  none  of  thefe  globules  could  pafs  ; 
fb  that  it  is  neceffary  to  fuppofe  inferior  claffes  of 
globules  of  the  fourth,  fifth,  fixth,  and  other  orders. — 
Whence  by  analogy  we  are  to  conceive  globules  of  the 
third  order  made  up  of  fix  globules  of  the  fourth  order, 
and  thefe  of  fix  of  the  fifth  order,  and  fo  on  ad  infinitum 
through  various  degrees,  the  number  of  which  we  are 
not  to  take  upon  us  to  determine.”  This  is  a  pleafant 
addition  of  Dr.  Martin’s  ;  and  makes  it  a  moft  manage¬ 
able  fyftem  of  moft  dilatable  materials,  ftretching  fo  as 
-to  fuit  all  occafions.  This  rider  or  codicil  to  the 
dodtrine  made  it '  eafy  for  every  particle  to  pafs  every 
veffel ;  but,^  alas  !  it  leaves  no  room  for  that  old  catch- 
^  W''ord 
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Word  of  the  fyllem,  the  error  loci,  nor  any  provifion  for 
making  difeafes. 

How  all  the  phyhcians  in  Europe  could  digeft  this 
abfurdity,  of  yellow  particles,  by  aggregation  and  ar¬ 
rangements  in  fixes  and  fixes,  becoming  red,  it  is  not 
eafy  to  conceive ;  nor  is  it  eafy  to  conceive  how  men, 
whofe  education  in  mathematics  and  algebra  fliould  have 
taught  them  to  think  accurately  and  reafon  clofely,  could 
believe  that  globules  fhould  break  down  into  fix  particles 
each,  and  that  thefe  particles,  being  themfelves  particles 
of  ferum,  fhould  yet  be  diftindly  feen  floating  in  the 
ferum.  How  could  thefe  geometrical  pliyficians  pofiibly 
believe,  that  thefe  particles,  from  large  to  finall,  fhould 
defcend,  not  gradually  and  imperceptibly,  but  by  fixes 
and  fixes,  one  after  another  like  fteps  of  flairs  ?  In  all 
his  mathematics,  I  do  not  believe  that  Martin  could  find 
any  contrivance  fit  to  help  him  out  of  thefe  difficulties. 
Martin  obferves,  in  his  own  way  of  geometry,  and  pro-  . 
ceeds  to  prove  it  by  niofl  laborious  fchemes,  that  juft 
fix  fmall  fphericles  ftiould  go  to  make  up  one  larger 
globule,  if  you  were  to  choofe  the  moft  convenient  and 
firmeft  way  of  conftrufring  it and  then  he  wonders  at 
Leeuwenhoek  finding  it  exadlly  fo.  But  if  Leeuwen¬ 
hoek  knew  this  as  well  as  Dr.  Martin,  I  caiin^it  for  my 
heart  think  it  any  wonder  that  Leeuwmhoek  chofe  “  'the 
moft  convenient  and  firmeft  way  of  conftrufling  a  red 
globule,  viz.  out  of  fix  fmaller  ones.”  Seeing  that  he 
had  the  affair  entirely  in  his  own  hands,  “  what  a  beauti¬ 
ful  HARMONY  and  REGULARITY  do  we  pe'rceive,  fays 
Martin,  in  the  mafs  of  blood  ?  Magnum  certe  opus  oculis' 
video.”  In  plain  truth,  they  defired  but  a  little  of  this 
harmony,  a  little  confiftency  in  their  doctrine,  and  all 
was  well. 

But  the  miftakes  concerning  the  formation  or  organiz¬ 
ing  of  this  blood  are  worfe  than  thefe ;  for  they  came 
Jfrom  men  truly  learned,  and  diligent  in  anatomy,-  led  on 
by  too  ftrong  a  defire  of  finding  out  the  ufe  of  feverai 
parts  of  the  human  body,  as  of  the  fpleen  and  thymus, 
parts  hitherto  unexplained.  Mfi  Het^on  fuppofed  that 
the  lymphatic  glands,  which  feem  at  firft  to  be  mere 

convoluted 


OF  THE  BLOOH. 


448 

convoluted  vcflels,  but  which  being  injedhed  with  mer¬ 
cury,  and  cut  into,  are  feen  to  confill  of  numerous  cells, : 
form  in  thefe  cells  the  primordia  of  the  red  blood  ;  for 
each  red  particle  he  fuppofes  to  confift  of  a  central  par¬ 
ticle,  which  is  folid  and  dark-coloured,  furrounded  by  a 
velicle  which  is  tranfparent  or  white ;  and  this  dark  or 
central  part  he  fuppofes  is  formed  in  the  lymphatic  cells ;  • 
for  he  finds  a  fort  of  round  particles  in  the  lymph,  and 
often  he  finds  the  lymphatics  full  of  red  blood. 

Next,  he  has  fuppofed  that  in  the  child  there  is  re¬ 
quired  a  much  greater  fupply  of  blood  ;  for  this  purpofe 
is  the  thymus  appointed ;  viz.  to  afiift  the  lymphatic 
glands  in  organizing  blood.  This  gland  lies  in  the  upper 
part  o-f  the  cheft,  is  great  in  the  child,  has  vanifned  in  the 
adult,  but  while  it  exifts,  he  finds  it  full  of 'a  milky  juice 
or  w^hitifli  mucus,  fit  to  make  central  particles  for  the 
blood ;  and  the  lymphatics,  as  he  fuppofes,  are  the  ex* 
cretories  for  this  gland.  Ke  next  conjectures,  that  this 
work,  begun  thus  by  the  lymphatic  glands,  and  thymus, 
is  perfedted  by  the  fpleen  ;  that  the  lym.phatics  make 
central  particles  only,  while  the  veficular  coverings  are 
formed  in  the  fpleen  ^  fo  that  there  only  do  the  particles 
become  perfedt ;  and  accordingly  of  thefe  parts  it  is  in 
the  fpleen*  alone  that  the  red  blood  is  found. 

As  the  central  particles  are  formed  in  the  cells  of  the 
lymphatic  glands,  the  veficular  parts  are  formed  in  the' 
cells  of  the  fpleen,  and  the  lymphatics  unload. thefe  cells 
of  the  particles  \vhen  completely  formed  :  but  there  ap¬ 
pears  no  other  proof  that  they  do  this  office  than  that 
there  are  ceils  in  the  fpleen  which  may  make  veficles ; 
and  that  the  lymphatics  being  tied,  and  the  fpleen 
iqueezed,  red  globules  are  fometimes  found  in  them. 

Loiig  poring  over  a  wearifome  fubjedf,  and  an  intenfe 
defire  to  finiffi  that  account  of  the  bloOd  which  he  had 
fo  luccefsfully  begun,  are  ftrong  apologies  for  all. thefe 
mifiakes.  No  man  will  venture  to  deny,  that  the  glands 
and  lymphatic  veffels  p)robably  accomplifh  fome  impor¬ 
tant  changes  upon  ail  fluids  which  pafs  through  them  j 
but  that  tliey  alone  organize  the  blood,  is  not  to  be  con¬ 
ceived.  •  Their  containing  round  white  particles,  arguea 
5  nothings 
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nothing ;  thefe  exift  in  the  chyle,  and  probably  in  that 
condition  pafs  into  the  blood.  But  if  the  foetus  requires 
a  great  fupply  of  blood,  and  the  thymus  affifts  the 
lymphatic  glands,  how  comes  it,  when  both  lymphatic 
glands  and  thymus  are  working  in  concert  to  prepare  a 
great .  quantity  of  blood,  that  the  fpleen,  which  is  to 
finifli  all  thefe  particles,  and  to  make  veficles  for  them, 
is  not  in  a  child  as  big  as  its  liver  is  ? 

That  red  globules  are  found  in  the  lymphatics,  and 
moft  efpecially  in  the  lymphatics  of  the  fpleen,  is  a  moll 
ordinary  occurrence,  and  quite  intelligible.  There  are 
not  found  any  where,  not  even  in  the  fpleen,  imperfedl 
globules  advancing  in  their  organization ;  on  the  con¬ 
trary,  thofe  which  we  do  find  are  full  formed  globules 
which  have  been  forced  out  of  the  common  line, of  the 
circulation  ;  they  are  extravafated,  and  taken  up  by  the 
abforbents  before  death  ;  or  they  are  fqueezed  into  them 
by  handling  after  death.  If  we  want  to  have  an  example 
of  the  firft,  we  have  but  to  inflame  a  part  and  tie  up  its 
lymphatics,  and  then  many  red  particles  are  found  in 
them  ;  the  fecoiid  we  fee  every  time  we  either  look  for, 
or  prepare  the  lymphatics  of  the  fpleen,  or  of  any  other 
foft  vifcus  ;  for  by  handling  and  fqueezing,  the  blood 
paffes  through  the  fmall  breaches  occafioned  by  this  vio¬ 
lence  into  the  lymphatics  ;  if  we  allow  the  part  to  fpoil, 
then  air  is  generated,  and,  by  handling  it,  air  paffes  into 
the  lymphatics  in  the  fame  way. 

But  the  fpleen  is  effential  to  finifh  the  work ;  it  Tnakes 
the  veficles,.  and  has  cells  for  the  bufinefs  ;  and  yet  this 
part,  which  has  the  mofl;  important  of  ail  offices,  viz.  that 
of  organizing  the  general  mafs  of  blood,  may  be  cut  out 
from  dogs  and  other  animals,  and  they  never  feel  the 
lofs,  nor  decline  in  health.  There  is  not  the  fmallefl 
doubt  that  the  fpleen  has  protruded  at  wounds,  and  been 
ftrangled,  and  fo  cut  off.  Every  day.  we  find  it  more  or 
lefs  difeafed fometimes  it  has  fwelled  to  thirty  dr  forty 
pounds ;  fometimes  it  has  been  reduced  to  an  extremely 
fmall  fize ;  fometimes  it  has  been  found  like  an  empty 
bag. 
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In  the  foetus,  as  in  a  chick  for  example,  red  blood 
circulates  in  great  profufion  long  before  its  lymphatics, 
fpleen,  or  thymus,  can  be  feen  to  exift; ;  whereas,  on  the 
contrary,  fmce  the  cliick  is  infulated,  and  has  no  red 
blood  from  the  mother,  the  fpleen  fliould  have  been  firft 
coloured,  and  all  the  red  blood  of  the  fyftem  ftiould  have 
emanated  from  the  fpleen. 

It  is  but  a  poor  evafion  to  fay,  in  anfwer  to  thefe  ob- 
jedions,  “  fome  other  part  may  perform  this  office  of 
the  fpleen.’-  What  other  parts  will  perform  the  office 
of  the  liver,  if  it  be  v/anting  ?  or  of  the  kidney,  or  of  the 
tefticle,  or  of  any  other-  gland  ?  or  will  the  tefticle  fecrete 
urine,  or  the  kidney  fecrete  bile  ?  What  gland,  then, 
will  be  able  to  perform  fo  peculiar  an  office  as  this  of 
adding  veficles  or  coverings  to  the  central  parts  of  the 
blood? 

After  all  this  long  dream  about  the  veficles  and  their 
central  parts,  the  bell  phyfiologifts  of  -the .  prefent  day 
feem  to  deny  that  they  exift. 

But  one  author  has  finiffied  this  career  of  #ekfs , 
fpeculation,  by  maintaining  that  the  life  is  in  the, 
BLOOD :  and  thus  we  have  feen  this  fimple  and-heaiitiful, ' 
fubjedt  of  the  blood  tortured  through  all  kinds  of  imagif  v 
nations,  and  running  its  fiery  ordeal,  firft  through  mathe-  J 
matics,  then  through  anatomy  and  all  its  glands,  then 
through  metaphyfics  5  till  at  laft  we  are  come  t0,talk  ;with 
the  moft  perfedt  eafe  and  confidence  about  the  moft  mon- 
ftroiis  of  all  abfurdities,  the  life  of  the  blood.  -  :  -  : 

“  For  in  the  blood  is  the  life  thereof,”  might  be  a 
ufeful  dodlrine  among  the  Jews,  if  it  moderated  their 
defire  for  blood ;  and  if  among  phyficians  this  were  to  he 
the  tendency  of  fuch  a  dodtrine,  it-  were  very  cruel  and 
unnatural  to  difturb  it :  but,  in  ferious  earnefty  it  intro¬ 
duces  into  modern  phyfiology  nothing  but  a  jargon  of 
words,  and  perverts  every  idea  that  the  mind  of  man  can 
form  of  parts  which  excite  and  parts  which  adf.  ■  Whim- 
fical  theories  creep  fafter  into  phyfic  than  ufeful  fadlsy 
and  the  bufinefs-  is  fairly  enough  begun  when  furgeonsj 
diifedfing  aneurifms  of  the  carotid  arteries,  and  who- 
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fko'old  be  employed  in  recording  h.ow  and  from  vdlit 
canfes  they  have  arifen,  or  how  fueh  difeafes  alfedt  the 
arterial  coats,  choofe  rather  to  inform  us  “  that  this  ft&h 
of  the  blopd,  or  rather  Of  the  coagulable  lymph,  may ' 
arife  from  fpme  Oonnedtion  or  fympathy  it  may  have 
v4th  the  difeaf^d  ftate  of  the  artery.’^  “  B£  lightning 
(fays  a  Oelebrated  author),  death  is  fo  inftantarieoufly 
produced  in  the  mufcles,  that  they  cannot  be  aifeded  by 
the  ftimuius  of ^  death.’^  Connexions,  and  unknown 
fyrapathies,  and-  living  p.Owers  in  fluids,  and  ehergies, 
aiid  efforts,  and  ifitehtiohs^  and  “  fympathetic  congela-’ 
tions  in  the  blood,’’  and  “  immediate  fympathetic  con¬ 
tiguous  harmoiues  of  cut  part^,’*  and  the  diffufed  prin¬ 
ciple -of  life,”  and  “  the  flimulus  of  death  are  Word$ 
which  phyfiology  would  gain  by  lofing,  and  are  the 
very  cant  belonging  to  the  doXrine  which  I  propofe  to 
refute.  -  h  ^  -  ■' ' * 

It  is  not :  merely  the  _  doXrine  of  a  living  principle .. 
exifting  in  the  blood  that  is  now  to  be  fpoken  of,  but  a 
doXrine  ^tributing  tlie  life  of  the  folids  to  this!  living 
principle  of  the  blood ;  fo  that  it  may'  be  intitled  thei 
new  theory  eoncerning  the  blood,  which  is  itfelf  alive.C 
which  gives  life  to  all  the  other  parts,  and  which  in  fhe 
beginning  forms  ail  the  parts  out  of  itfelf  in  the  mother’s 
Wonib  fo  that  a  foetus  is  merely  a  fpeck  of  blood,  and 
all  the  parts  beng  formed  from  that  fpeck  pf  blood,  the, 
whole  of  phyfiology  is  abrogated  henceforward,'  hnd 
totally  annulled,  except  this  theory  itfelf.  It  is  like  the 
ftaff  of  Mofes  !  converted  into  a  ferpent,  which  ate  up  the 
ferpents  of  ail  the  magicians  who  had  throwp.  down  the 
ftaff  before  him  ;  for  if  this  theory  were  once  eftablifhed, 
there  would  remain  nothing  to  be  done  in  all  the  animal 
body  but  what  was  done  by  the  blood  ;  nothing  to  won¬ 
der  at,  nothing  to  guefs  about,  nothing  to  fltidy,  but  this 
vital  and  plaftic  power  of  the  blood. 

The  author  of  this  doXrine  fhbws  us  two  or  three 
fpecks  in  an  incubated  egg;  he  tells  us  that  they  are  dots 
of  blood  ;  he  tells  us  that  this  blood  forms  the  veffels  in 
which  this  blood  itfelf  is  to- move ; '  it  forms  the  limbs  of 
the  chick  which  thefe  veflels  are  to  ferve ;  the  bones, 
G  G  2  mufcies, 
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mufcles,  bowels,  glands,  the  whole  creature  Is  formed 
out  of  it  j  and  when  the  bird  is  delivered  from  the  egg, 
the  living^rinciple  of  the  blood  ftill  continues  to  fupport 
it.  The  blood  heals  its  flelh  or  bones  when  they  are, 
broken  ;  “  the  blood  moves  in  the  living  foiids,  which  it 
both  forms  ahd  fupports,” 

It  is  not  eafy  to  fay  on  which  of  all  his  proofs  Mr. 
Hunter  chiefly  relies  for  eftablifhing  a  doftrine  fo  im¬ 
portant  as  this  is  ;  whether  he  confiders  it  as  a  perfe(3; 
proof  of  the  vitality  of  the  blood  "that  it  coagulates,  or  . 
that  this  coagulum  has  moreover  the  power  of  becoming 
perfeftly  alive,  and  of  forming  new  veffels  within  itfelf ; 
or  that  blood  feems  to  affili  the  union  of  contiguous 
parts ;  or  that  by  taking  away  its  blood  a  creature  dies  j 
or  that  a  limb  falls  into  immediate .  gangrene  when  its 
velfels  and  its  fupply  of  blood  are  cut  off.  But  chiefly 
he  feems  to  rely  on  coagulation  as  a  proof  of  the  vitality 
of  the  blood ;  for,  he  confiders  the  coagulation  of  the 
chyle  as  a  proof  that  it  alfo  is  alive  ;  and  he  fays,  “  con- 
tradion  is  the  life  of  the  foiids  ;  and  if  we  can  find  any 
thing  like  it  (by  which  he  means  coagulation),  we  fhall 
call  it  the  living  principle  of  the  blood.’^ 

But  what  harmony  he  can  find  betwixt  the  occafional, 
voluntary,  regulated,  contradions,  of  the  living  folid, 
and  this  hidden,  irretrievable,  inorganic,  coagulation  of 
the  blood,  I  cannot  conceive.  Does  not  jelly  coagulate ; 
and  what  is.it  but  a  part  ofthe'blood?  Does  not  glue 
congeal,  diflolve,  and  congeal  again,  yet  what ,  is  it  but 
an  animal  jelly  ?  Does  the  blood  itfelf  ever  congeal  till  it 
is  out  of  the  body,  or  extravafated  in  aneurifmal  facs  ? 
When  it  is  out  of  the  body,  it  coagulates  j  when  it  coagu¬ 
lates,  it  is  dead  ;  coagulation  is  fo  far  from  refembling 
the  contradions  of  the  living  body,  that  it  is  the  marked 
charader  of  dead  animal  matter,  which  you  melt  and 
coagulate  again  and  again.  Shall  we  then  define  life  by 
faying,  coagulation  is  the  mark  of  the  vital  principle  ?  If 
To,  we  give  the  mark  of  its  death  as  the  proof  of  its  living 
power. 

-  But  in  his  awkward  attempts  to  prove  this  point,  the 
author  has  brought  himfelf  into  great  fufpicion,  and  of 
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courfe  into  great  difhonour,  by  two  experiments,  in 
which  he  endeavours  to  fliow  how  this  vital  power,  like 
the  life  of  a  perfeft  creature,  is  affedled  by  cold  firll. 
In  page  79,  we  are  informed,  that  a  frelh  egg,  in  confe- 
quence  of  being  alive,  refills  the  cold,  and  is  frozen  with 
great  difficulty;  but  being  once  frozen  and  thawed  again, 
it  lofes  its  living  principle  and  its  power  of  refilling  cold 
at  once ;  it  freezes  now  at  the  fame  temperature  with- 
other  animal  matter,  Ihowing  no  longer  any  power  of 
generating  heat,  or  refilling  cold. 

But  we  are  told  *,  that  the  blood  having  a  determined 
period  for  coagulating,  you  may  during  that  time  freeze 
the  blood,  and  it  will  thaw  again,  and  yet  congeal  at  its 
proper  time  ;  and  he  tells  us,  that  he  had  very  cleverly 
frozen  blood  in  the  very  time  of  its  flowing  from  the  vein, 
then  thawed  the  cake,  and  ftill  in  due  time  it  congealed. 
Now  fince  the  egg  refills  cold  by  its  living  principle,  why 
did  it  die  or  lofe  that  living  principle  when  converted  into 
ice  ?  or  rather,  fince  the  blood  coagulates  through  its 
living  principle,  and  by  a  living  effort,  how  did  it  pre- 
ferve  its  living  principle  after  being  frozen  ?  This  proves 
furely,  either  that  the  blood’s  coagulation  has  no  relation 
to  any  living  principle,  and  therefore  is  not  affedled  by 
the  cold  ;  or  that  the  egg  has  a  living  principle  of  a  very 
different  kind,  which  is  abfolutely  and  totally  extin- 
guilhed  by  cold.  Tarn  fure,  that  had  Mr.  Hunter  feen 
thefe  two  experiments  brought  face  to  face  in  this  man-, 
ner,  he  w^ould  have  put  one  of  them  at  leall  back  quietly 
into  the  portfolio  from  which  they  both  came.  I  have  al¬ 
ways  obferved,  that  your  great  tellers  of  experiments 
need  to  have  good  memories ;  and  I  am  come  to  look 
on  a  fuite  of  experiments  as  coolly  as  upon  a  fet  of  neat 
plans  and  figures  by  which  the  author  choofes  to  illuftrate 
his  hypothefis. 

That  this  coagulum,  being  once  formed,  has  the  power 
of  becoming  more  perfectly  alive,  ’  and  forming  veffels 
within  itfelf,  it  is  not  eafy  to  conceive.  Nothing  indeed, 
is  more  common  than  clots  of  blood,  or  depofitions  of 
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coagulable  part,  becoming  highly  vafcular,  by  veffels 
fhootitig  into  them  from  furrounding  parte;  but  this  is 
of  no  value  in  Mr.  Hunter’s  doctrine ;  this  is  not  the  fad 
which  he  means  to  fpeak  of  ;  this  is'  much  too  natural 
and  eafy  for  him :  and  that  his  meaning  may  ndther  be 
mifreprefented  nor  niiftaken,  I  quote  his  words ;  When 
new  veffels  are  formed,  they  are  not  always-  elongations 
from'the  original  ones,  but  veffels  newly  formed,  which 
afterwards  open  a  communication  with  the  original.’^ 
That  a  clot  of  mere  blood  Ihould  have  in  it  a  living 
principle,  and  Ihould  poffefs  through  that  principle. the 
power ‘bf  forming  within  itfelf  arteries  and  veins,  a  new 
and  independent  -circulation  ;  that  it  ihould  have  the 
privilege  of  knowing  when  it  fliould  ejSert  itfelf  thus,  is, 
really  wonderful ;  that  it  fhould  have  fome  kind,  of  in¬ 
telligence  j  or  confcioufnefs,  by  which  it  could  underr 
(land  when  it  were  within  and  Avhe'n  without  the  body ; 
arid  whether  in  certain  circurnffances  it  were  fit  thatfuch 
veffels  ftiould  be  formed!  That  clots  fliould have-been 
bufied  forming  veffels  within  them  for  ages,  and  no  body 
ever  have  feen  the  procefs  going  on !  That  Mr:  Hunter, 
who  has  been  looking  out  for  vafcular- clots  for  thirty 
years,  never  fliould  have  feen  this  phsenomenon  ds  all 
very  furprifmg.  Mr.  Hunter  falls  into  a  deeper  blunder 
in  this  bufmels  than  in  the  affair  of  the  frozen  eggp  he 
abfolutely  never  faw  a  proper  vafcular  clot,-  He  informs 
.  us.riiofl;  deliberately  in  page  92,  that  he  thinks  he  has 
been  able  to  injeQ:  what  he  fufpefted  to  be  the  beginning 
of  a  vafcular  formation  in  a  coagulum,  when  it  could 
not  derive  any  veffels  from  the  furrounding  parts.” 
From '-whence  then  did  this  clot  derive  its  injeriion? 
this  is  a  queftion  which  deteHs  at  once  what  Mr.;  Hunter 
was  doing,  and  puts  this  experiment  pretty,  much  upon 
a  footing  with  the  frozen  egg. 

To  fay  "  that  the  blopd,  in  fome  circurnffances,  unites 
living  parts  by  a  fort  of -contiguous  fympathy  as  certainly 
as  the,  yet  recent  branches  of  one  tree  unite  it  with 
another,,”  is  to  put  forth  a  fyllogifm,  in  which  both 
major  and  minor  propofitions  are  untrue.  Firft,  it  is  not 
true,  that  it  is  the  juices  of  the  tree  which  unite  the  graff 
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to  the  ftocfc;  it  is  the  living  fibres,  and  the  living  vefiels 
of  both  ;  and  unlefs  both  be  alive,  the  procefs  muft  fail, 
living  juices  woiild -do  no  good.  Secondly,, though  the 
juices  did  fo  unite  or  glue  together  the -branches  of  a 
tree,  that  Avere  Bo-  proof  of  lIm  juices  being  alive  ;  but 
only  that  good' juices^  whether  alive  or  not.  alive,  were 
necefiary  to  t.he:procels.-'-  :  -  v  ,  , 

Any  man  who  affirins  that  in  fiirgieal  operations  it  is 
the  blood,  “  that  by  a  contiguous  fympathy  mnites  the 
parts,’ ■  fhouldi  have  fupported  his  affertion  by  this  further 
argument^  that  without  blood  they  will  not  unite*  Prove 
to  me  only  that  frejOhi- cut  parts  are  not  alive,'  and  cannot 
naturally  unite  without  the  aififtance  of  fome  foreign 
power,  and  thenf I  will  acknowledge  willingly  that  they 
are  altogether  beholden  to  the  intermediation' of  the 
blood,  with  its  living  principle,  and  fympathy  of  CQn- 
tiguity^::-:  e:v  ' 

'  Butitiis  very  finguiar,  that  any  perfon,  even  the  leaft 
:inftru<9ted  in  forme  reafoning,  ihould  have  advanced 
tMs  as;  any  proof  of  living  -principle  in  the  blood,  “  that 
mortificanon' immediately  follows  where  Ae  circulation 
ismut  bify’’ for,  this  proves  merely,  that  the  blood  is  one 
ofonanyffimuli,:  by  which  the  fyftem  is  fiipported,  in.  fo 
mucfo  that- each;  limb  is  affeQied  juft  as  the  whole  body 
Would  bey  and  whether  you  flop  the  blood,  which  is 
one  flimulus,  or  take  away  its  heat,  which  is  the  fBmulus 
next  in  power  to  the  blood,  the  limb  will  equally  die. 

To  fay  that  the  life  is  in  the  blood,  becaufe  the  blood 
being  taken  away  the  limb  dies,  or  becaufe  .  an  animal 
may  be  bled  till  it  dies  ;  what  is  this  but  to  jumble  all 
diftm^Hon  of  caufe  and  effe<^  ?  The  water,  np  doubt,  is 
thelife  of  the  mill,  and  the  piough-horfe  is  the  very  life 
of  the  plough ;;  for  the  mill  and  the  plough  are  dead  the 
moment  that  the  horfe  is  gone  or  tte  w  i-ter  fails. 

Laftiyi  we  are-told  “  that  it  is  by  the  contiguous 
fympathy  olthe  blood  and  body  both  being,  alive,”  that 
they  both  work  upon  each  other  mutually :  but  is  it  not 
very  flrange  for  any  phyfiplogill  to  forget,  that  the  blood 
is  at  leaft  in  part  a  foreign- body,  -that  it  muft  be  con^ 
tinuaily  impregnated  with  air,  that  it  is  neither  its  original 
og,4,  conftitutiona 
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conftitution,  nor  thefe  prefumed  fympathies  that  make  it 
vital  blood,  that  it  becomes  vital  blood  only  by  expofure 
to  air,  and  that  if  this  foreign  principle  be  not  continually 
added,  the  folids  are  not  wrought  upon  by  the  blood  ?  ' 
The  natural  difficulties  of  this  doftrine  are  very 
great ;  for  it  feems  to  be  againil  all  the  laws  of  nature 
that  any  fluid  fliould  be  endowed  with  life.  A  fluid  is 
a  body  whofe  particles  often  are  not  homogeneous,  have 
no  liable  connexion  with  each  other,  change  their  place 
by  motion,  change  their  nature  by  chemical  attra&ons 
and  new  arrangements ;  a  body  which  can  have  no 
perfed  charader,  no  permanent  nature,  no  fiving  pow¬ 
ers  conneded  with  it.  But  the  definition  of  a  folid  is 
the  reverfe  of  this  :  a  folid  among  every  kind  of  metals, 
earths,  or  foffils,  is  recognized  by  its  peculiar  form  and 
arrangement  ,of  parts :  and  in  the  animal  body,  the 
arrangement  of  particles  gives  the  permanent  unchanging 
charader  of  each  part ;  and  in  the*mufcles,  for  example, 
or  in  the  nerves,  where  feeling  and  irritability  chiefly  re- 
lide,  the  form  and  mechanifra  of  the  folid  is  in  each  molt 
peculiar,  and  is  always  the  fame. 

What  is  this  blood  that  it  ffiould  begin  life  and 
fupport  it,  and  diHribute  it  through  all  the  fyftem  ? 
Is  it  not  a  fluid  which  varies  every  hour,  now  richer, 
now  poorer,  now  loaded  with  falts,  now  drowned  in 
ferum,  now  much,  now  fparingly  fuppiied  with  air, 
now  darker  coloured,  now  red,  now  fully  fuppiied 
with  chyle,  and  now  llarved  of  its  ufual  fupply  ?  Is 
it  not  loll  in  aftonilhing  quantities  in  hsemorrhages, 
and  drawn  very  freely  from  our  veins  upon  the  flightell 
difeafe?  That  fuch  qualities  are  confiftent  with  life 
in  the  blood,  is  what  I  cannot  believe.  But  I  can  moll 
eafily  imagine  how  the  fyftem,  having  by  fucceffive 
operations  converted  the  food  into  chyle,  the  chyle  into 
blood,  and  fafliioned  the  nutritious  paj-t  of  the  blood 
into  various  folids  ;  thefe  new  folids  may  partake  of 
the  vitality  of  all  the  parts  to  which  they  are  applied, 
and  to  which  they  have  been  affimilated  by  fo  peculiar 
and  fo  flow  a  procefs. 

The  queflion  is  plainly  this :  Shall  we  follow  the  ge? 
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neral  laws  of  the  fyftem,  fuch  as  phyfiology  acknow¬ 
ledges?  or  ihall  we  admit  an  abfurd  novelty  without 
proof?  Shall  we  allow  of  the  fimple  accident  of  coagu¬ 
lation  (an  accident  common  to  dead  fluids)  as  a  proof 
of  life  ?  or  fhall  we  forget  thofe  ftupendous  proofs  of 
the  irritability  refiding  in  the  heart,  nlufcles,  and  other 
forms  of  our  living  folids,  and  which  is  the  fource  of 
all  the  various  actions  of  the  body  ?  Shall  we  forget 
that  polypi,  worms,  infefts,  the  bloodlefs  parts  of  filhes, 
the  imcoloured  parts  of  the  human  body,  even  plants  al- 
mofl:  inanimate,  ail  partake  -pf  life,  without  having  red 
blood  in  their  fyftem,  or  having  it  reftrifted  to  the  cen¬ 
tral  parts  ?  All  thefe  have  life  and  vitality,  but  where  is 
their  blood  ?  In  Ihort  the  queftion  plainly,  refolves  itfelf 
into  this.  Shall  we  have  two  living  parts,  fluid  and  folid  ; 
two  agents  adting  on  each  other  ?  or  Ihall  we  follow  the 
common  law  of  the  ceconomy,  call  the  one  an  exciting 
power,  while  the  other  receives  that  excitement,,  being 
alive  only  that  it  may  feel  and  act  according  to  the  de¬ 
gree  in  which  it  is  moved  ?  Shall  we  have  the  blood 
communicating  life  to  all  the  body  ?  or  the  body  only 
alive,  and  the  blood,  hke  various  other  excitements, 
a^ing  upon  it  with  thofe  povrers  which  it  is  continually 
acquiring,  without  acquiring  along  with  them  any  lhare 
of  life  ?  ■ 

But  Mr.' Hunter,  ill  contented  with  his  doclrine  him- 
felf,  he  even  who  began  with  giving  to  the  blood  a  vital 
principle,  and  calling  it  the  former  of  new  parts,  and 
the  fubftance  whence  the  living  folid  derives  its  life, 
hatches  a  new  doctrine  out  of  the  confufion  of  the  flrft  ; 
takes  from  the  blood  all  thofe  high  privileges  in  the  fyf¬ 
tem  which  he  had  fo  freely  beftowed  upon  it,  and  gives- 
them  in  full  perpetuity  to  a  new  principle,  a  principium 
vitas  diffufse,  which  he  announces  thus : 

“  I  v/ould  conftder  that  fomething  fimilar  to  the 
fubftance  of  the  brain  is  diliufed  through  the  body, 
and  even  contained  in  the  blood ;  and  between  this 
(viz.  the  matter  diffufed  in  the  blood)  and  the  brain 
the  communication  is  kept  up  by  nerves.’’  This  matter 
hp  does  not  like  to  define,  but  he  muft  name  it ;  and , 
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having  obferved,  as  Others  have  done,  that  a  mouthful 
of  nonfenfe  founds  infinitely  better  in  Latin  than  in  our 
mother  tongue,  he  calls, it  thef‘ Ivlateria  vits  diifufaf’ — 
Concerning  this  dirlufed  principle  of  life,  he  tells  us, 
that  every  part  of  an  animal  has  its  due  proportion  ;  it 
unites  all  the  body  into,,  oney  it  is  as  it  were  dilFufed 
through  the  whole  folids  and  fluids,  making  a  neceflfary 
conftituent  part  of  them,  and.  forming  with' them} a;perfed 
whole.’’ — The  terms  in  which  this  doQrine  is  propofed 
are  hardly  more  intelligible  than  thpfe  in' which  he -argues 
about  the  life,  of  the  blood ;  the  matter  itfelf  refembling 
the  fubftance  of  the  brain,  is  fuppofed !  the  manner:  of 
its  union  with  the  blood  is  fuppofed  !  its-  connedtipn  at 
once  with  the  fluids,  and  v/ith  the  living-,  fplidSi  is  fup- 
pofedl  the  fort,  of  a  manner,  in  which  this,  njatt'^ 
harmonizes  the  whole,  is  fuppofed !  and  now-  thercoa- 
gulation,  and  life  of  the  blood,  is  no  longer  an  effort  ,  of 
the  life  of  the  bloody  but  of  the  materia  vitas  diffufa ;  and 
the  blood  does  not  form  the  folids,  the  blopd  np  fpnger 
communicates  life  to  the  folids,  but  the  blood  and;  the 
folids  are  both  at  once  animated  by  this  diffused  prin¬ 
ciple  of  life.  :  10 

No  one  need  triumph  over  a  doftrine  whiph;  thus 
falls  by  its  own  weight ;  but  this  inuft  not  be  forgfMen, 
that  the  dodjrine  of  the  life  of  the  blood  leads  otet  a 
mean  contrafted  narrow  view,  not  merely  of  this  but  of 
higher  fubjecls.  ,  :  s  o 

Plants  have  aftive  and  irritable  fibres ;  by  the  mpft 
curious  adions  they  drink  in  w'ater ;  water  alone  they 
can  convert,  by  the  mofl .  Ample  mechanifm,  v  fetto 
moft  delicate  perfumes,  into  delicious  fruits,  or  into 
terrible  poifons.  “  There  ftands,”  fays  Blumenbach, 
a  hyacinth  before  me  ;  generations  of  thefe  flowers,  of 
which  this  is  the  laft,  have  grown  there  fuceeffively, 
touching  the  furface  merely  of  a  little  water  but  fhali 
Mr.  Hunter  perfuade  me  that  this  water  is  alive  ?  “  y.el 
hyacinthi  me  monent  ; 

I  think  I  may  fafely  conclude,  that  thefe  theorifts  have 

*■  Page  27. 
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done  the  fcience  no  good  ;  theinfelves.no  honour  j  and 
us  no  kind  6f  benefit,  unleft  it  be  an  advantage  to  know 
that  by  none  of  thefe  ways  can  we  arrive  at  a  knowledge 
of  the  blood,  ' 

qualities  of  the  blood. 

Blood  #' a  -^xiid  of  a  rich  and  beautiful  colour ;  it 
|s  Vermilion-coloured  in  the  arteries,  ftrong  purple  in 
the  veins,  and  black,  or  almoft;  fo,  at  the  , right  fide  of 
the  heart ;  it  feels  thick  and  unduous  betwixt  the 
fingers,  is  of  a  flightly  faline  tafte,  is  various  in  vari¬ 
ous  parts  of  the  body,  in  the  heart  or  at  the  centre  of 
the  circulation  different  from  what  it  is  in  the  glandsa 
excretories,  and  ail  the  extremities  of  the  body  ^  diff 
ferent  in  the  liver,  among  the  mteftinesj  in  the  cheeks, 
and  dips,  in  the  refervoir  of  finufes  of  the  head  '  and 
womb.  In  various  -  individuals,  but  much  mbfe  in  dift 
ferent  aninials^  k  varies  v/kh  their  fundibns  and  manner 
of  life  ;  it  ia more  or  lefs  perfed  in  animals,  in  birds,  in 
fiflies,  -indnfeds ;  it  is  thick  or  thin ;  has  grofs  particles 
or  fmail ;  is  red  or  pale  ;  hot  or  cold  ;  according  to  the 
creature^s  life :  and  fii’om  this  laft  variety,  viz.  of  the 
manner  of  life,  comes  our  divifion  of  animals  into  thofe 
of  hot  and  cold  blood. 

It  is -by  the  moll  fimple  and  natural  methods  that 
we  examine  the  blood  ;  finee  almoft  fpontaneouily  k  rci, 
folves  itfelf  into  the  crassamextum^  the  serum,  and 
the  RED  globules,  fufpended  in  the  craffamentum, 
and  forming  a  part  of  k.  In  a  cup  of  blood,  the  craffa¬ 
mentum,  or  clot,  the  hepar  fanguineum,  as  it  was  called 
long  ago,  floats  in  the  ferum ;  the  red  globules  are  en¬ 
gaged  in  this  clot,  and  give  it  colour ;  the  ferum  may 
be  poured  off,  the  coagulum  may  be  v/afhed  till  it  is 
freed  of  the  red  parts  of  the  blood  ;  and  then  the  red 
particles  are  found  in  the  water  with  which,  the  coagulum 
was  v/afhed,  and  the  coagulum  remains  upon  the 
ftrainer,  little  reduced  in  fize,  pure  and  white,  the  fibrine 
or  gluten.  Or  we  may  feparate  this  part  by  a  method 
which  Ruyfch  iftft  taught  us;  we  may,  while  the 
3  blood 
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blood  is  congealing,  ftir  it  with  a  bunch  of  rods,  when 
the  pure  and  colourlefs  fibrine  gathers  upon  the  rods, 
and  the  ferum,  with  the  red  particles  fufpended  in  it,  re¬ 
mains  behind. 

OF  THE  RED  GLOBULES. 

The  red  globules,  as  we  have  obferved,  are  not  unii 
verfal ;  yet  in  ail  creatures,  even  in  colourlefs  infefts, 
there  feem  to  be  formal  particles  in  the  blood  5  in  white 
infers,  they  are  white,  in  green  infects,  they  are  green^ 
in  molt  infefts  they  are  tranfparent. 

The  red  globules  of  the  human  blood  are  eafily  feen ; 
they  are  belt  examined  with  a  fimple  lens,  the  globules 
being  diluted  in  ferum,  and  laid  upon  an  inclined  plane, 
not  in  water,  which  dilTolves  them  quickly,  but  in  ferum, 
which  has  the  property  of  preferving  their  globular 
form. — ^The  lize  of  the  particles  of  the  blood  varies  in 
various  creatures  ;  in  the  foetus,  they  are  bigger  than  in 
a  grown  animal ;  and  although  Leeuwenhoek  thought 
it  effential  to  his  dodtrine,  to  fay,  that  they  were  alike  in 
all  creatures,  we  know  beyond  a  doubt  that  there  are  in 
refpe£t  to  the  lize  of  the  animals  the  ftrangeft  reverfes. 
The  Skate  has  red  globules  much  larger,  and  the  ox 
has  globules  much  fmaller,  than  thofe  of  a  man.  Fifli 
have  large  globules.  Serpents  fmaller  ones,  and  Man 
fmaller  ftill.  In  Man  the  diameter  of  each  globule 
is  much  lefs  than  the  three  thoufandth  part  of  an  inch. 

There  is  in  the  effecl  of  lenfes,  or  in  the  nature  of 
thefe  globules,  feme  ftrange  refradion,  by  which  there 
feems  a  darknefs  in  the  centre  of  each  globule,  and 
thence  a  deception  which  has  been  univerfal ;  fo  that 
no  fingle  defeription  has  tallied  with  that  which  went 
before.  Leeuwenhoek  believed,  that  he  faw  them  con- 
fifting  each  of  fix  well  compacted  fmaller  globules : 
Hewfon  believed  that  they  were  bladders,  which  had 
within  them  fome  central  body,  loofe  and  moveable  5 
that  often  the  central  part  might  be  feen  rolling  in  its 
bag;  and  that  fometimes  the  bladder  was  fhrunk  and 
Arivelled  around  the  central  body,  and  could,  by  put¬ 
ting 
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ting  a  drop  of  water  upon  it,  be  plumped  up  again. 
The  Abbe  Torre  examined  them  with  fimple  lenfes- 
too  ;  but  they  magnified  fo  highly,  that  from  this  caufe 
all  Ms  noify  miftake  has  arifen ;  for  he  ufed  not  ground 
lenfes,  but  fmall  fphericles  of  glafs  formed  by  dropping 
melted  glafs  into  water  ;  they  magnified  fo  much,  that 
to  him  the  central  fpot  appeared  much  darker ;  he 
faid  that  thefe  were  not  globules,  but  rings.  He  fent 
his  fphericles  of  glafs  and  his  obfervations  from  Italy, 
his  own  country,  to  our  Royal  Society  ;  and  for  a  long 
while,  though  nobody  could  fee  them,  ftill  the  public 
were  annoyed,,  by  Abbe  Torre’s  rings.  Falconer,  with 
all  the  zeal  of  a  friend,  publilhed  Flewfon’s  difcoveries 
after  he  was  dead ;  lamenting,  as  we  all  mull  do,  the  lofs 
of  a  promifing  young  man.  Falconer  thought  he  faw 
thefe  globules,  not  as  fpheres,  but  as  flattened  fpheres  ;  he 
thought  he  law  them  often  as  they  rolled  down, 
the  inclined  plane  upon  which  he  placed  them,  turning 
their  edges,  their  fides,  their  faces,  towards  the  eye  ;  he 
even  compared  their  flatnefs  with  that  of  a  coin.  Many 
authors  have  conjednred  that  thefe  globules  are  com- 
prelTed  when  they  come  into  narrow  palfages,  ex¬ 
pand  again  when  they  get  into  wider  arteries.  This 
Reichell  fays  he  liasfeen,  and  Blumenbach  believes  ;  but 
Blumenbach,  lefs  eafy  of  belief  with  regard  to  all  thefe 
ftrange  forms  afcribed  to  the  particles  of  the  blood,  pro¬ 
nounces  his  dififent  in  plain  terms.  “  They  appear,” 
fays,  he,  ‘‘  to  my  eye  no  other  than  fimple  globules  appa¬ 
rently  of  mucus ;  that  lenticular  or  oval  form  which  au¬ 
thors  fpeak  of,  I  have  not  feen.” 

The  following  are  their  chief  properties  with  regard 
to  the  reft  of  the  blood.  When  blood  Hands, .  they  fall 
to  the  bottom,  becaufe  they  are  heavier  than  the  other 
parts  of  the  blood  ;  and  although  the  fibrine  or  gluten 
entangles  them  while  it  is  forming,  ftill  it  is  to  be  no¬ 
ticed  that  the  cake  is  always  redder  at  the  bottom  5  and 
when  by  weaknefs  or  difeafe  this  coagulation  is  very 
flow,  fome  globules  efcape  the  grafp  of  the  coagu- 
lum,  and  the  ferum  is  tinged  vifith  red,  and  the  cake, 
though  coloured  at  the  bottom,  is  white  at  the  top, 

or 


4^2  6^  Tii^:  isLdofi. 

or  has  the  bufjy  coat.  Their  form  they  preferve  only  . 
while  in  the  blood,  and  feein  to  be  fupported  more 
by  the  qualities  of  the  feruttl  than  by  their  own  pro¬ 
perties ;  for  if  mixed  with  water,  they  mix  .eafily,  and 
totally  diflblve  the  water  is  red,  but  the  globules,  are 
gone;  when  we  mean  to  preferVe  their  forms  for 
experiment,  we  muil:  keep  them  in  ferum,  or  ihuft  make 
an  artificial  ferum  by  impregnating  Water  with  falts< ' 
Their  quantity,  in  regard  to  the  whole  mafs,  yaries  foj 
that  the  appearance  of  the  blood  is  a  real  ind.ex  of 
health  or  dlfeafe:  in  difeafe  and  \vealaiefs,  the  blood  is 
poor  and  colourlefs;  in  health  and  ftren*:th,;it  is  .rich 
and  florid  ;  by  labour,  red  particles  may  be  accumulated: 
in  a  wonderful  degree ;  in  hard  working  men  they 
•abound  ;  they  m.ay  be  accumulated  by  exercife  into  par¬ 
ticular  parts,  as  in  the  wings  of  Moorfowl  or  Pigeon^  ' 
and  in  the  legs  of  common  Hens.  In  fhort,  the  rel 
globules  are  numerous  in  health;  in  large  and  ftrong; 
creatures ;  and  in  the  centre  of  the  fyftem,  where  .they . 
often  circulate,  when  (as  in  fiflies)  all  the  flefh  is  colour.; ' 
iefs ;  in  fuch  a  fyftem,  particular  glands  only,  or  vifceraj  , 
as  the  liver,  ftornach,  or  fpleen,  are  coloured  wath  bloodj:.; 
and  but  a  fmali  proportion  circulates  in  the  great  veffels  j 
roimd  the  heart. 

The  rednefs  of  thefe  particles  is  a  peculiarity  for  :;- 
which  we  know  no  meaning  nor  caufe.  The  greateft  ; 
phyfiologifts  have  afcribed  it  to  the  iron  of  the  blood  ; 
but  when  we  reflefl;  hov/  many  various  colours  iron 
gives  in  its  various  ftates  ;  when  we  reflect,  that  the 
unkno'wn  caufe  which  gives  colour  to  the  iron  may  give 
colour  to  the  blood ;  when  we  refledt,  that  of  this  crocus 
of  iron  we  can  hardly  procure  one  poor  grain  from  four 
hundred  grains  of  thefe  red  particles  of  the  blood  ;— ^ 
we  cannot  but  be  confcious  that  this  peculiarity  is  not  yet 
explained. 
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The  coagulaMe  part,  the  cake  which  is  left  when  we 
wafli  away  the  red  globules,  that  which  has-been  called 
the  gluten,  and  now  by  ehemifts  the  fibrin,  is  by  far  the 
moft  important  part  of  the  blood,  the  moft  univerfally 
diffufed  in  the  aniniabfyftem,  the  moil  heceirary  for  the 
fupply  and  growth  of  parts.'  It  forms  all  the  folids, 
and  in  its  properties  refembles  them  moil  curioufly",  for 
this  cake,  when  waihed,  is  white,  infipid,  extremely 
tenacious,  and  very  fibrous ;  can  be  drawn  out  greatly ; 
and  it  is  the  coagulation  of  this  part  that  makes  the 
long  fibrous  .ftrings  which  we  find  in  the  tub  when 
bleeding  a  patient  in  the  foot  in  very  hot  water.  Being 
{lightly  dried,  it  fhrinks  into  a  fubftance  like  parch¬ 
ment  ;  being  hardened  by  heat^  it  becomes  like  a  piece 
of  'horn  or  bose  -:  when  burnt,  it  fhrinks  and  crackles, 
with  a  'vefy  fetid  fmetl,  like  the  burning  of  feathers, 
wool,  fiefh,  dr- any  other  animal  fubftance  *,  by  which 
we  know  it  to  be  the  part  of  the  blood  which  is  the 
moft'  perfefitiy  animaliz^,  and  the  moft  ready  to  be  af- 
fimilated  with  the  living  folids.  When  diftilled,dt  gives 
arnmoniacal  fait  and  alkaline  water,  and  a  very  thick 
heavy  fetid  oil,  and  much  mephitis,  which  are  the  marks 
of  the  moft  perfedl  animal- nature  ;  and  after  burning  it, 
the  refiduum  is  a  phoiphate  of  lime,  or,  in  other  words, 
the  earth  of  bones. 

Its  peculiar  properties,  as  it  appears  in  the  bloody  are 
few  ;  its  relation  to  the  body  is  very  fur prifmg. 

What  paffes  within  the  animal  body,^  or  how  this 
gluten  is  dredly  applied,  we  nevbr  can  know  j  but  v/e 
lee  how -the.  greater  part  of  the  Ijpdy  is  compofed  of 
gluten,  and  no  analyfis  of  any  ftngle  part  has  ever  difap- 
pointed  us.  A  mufcle  being  fqueezed,  and  thoroughly 
cleanfed  of  blood,  wafhed  in  fpirits  of  wine,  and  again 
cleaned,  is  feen  plainly  to  be  but  a  peculiar  form  of  coa- 
gulable  femph.  A  bone  being  infufed  in  any  mineral 
acid,  or  in  vinegar,  its  earthy  parts  are  diftblved  even  to 
its  centre  ;  it  becomes  foft  and  flexible,  ftill  retains  the 

form 
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form  of  a  bone ;  but  what  remains  confafts  principally 
of  coagulable  lymph.  And  though  Fourcroy  is  cer¬ 
tainly  right  in  faying  that  coagulable  lymph  is  that  part 
upon  which  nature  fixes  irritability,  or  the  Gontra0ale 
power,  he  fliould  have  added,  “  but  this  gluten  is  more- 
over  in  the  animal  body  the  bafis  of  every  part  which 
poflefles  life it  conftitutes,  in  truth,  no  lefs  than  nine- 
tenths  of  the  folids  of  the  whole  body.  The  membranes, 
ligaments,  tendons,  periofteunis,  and  all  the  white  parts 
of  the  animal  body,  confift  chiefly  of  this.  It  is  this 
fibrous  part,  then,  which  is  fecreted  by  the  velTels  for 
repairing  all  the  waftes  and  all  the  accidents  of  the 
body ;  when  a  raufcle  is  wailed  by  violent  aftion,  or 
by  fevers,  or  by  long  confinement  is  abforbed,  gluten  is 
fecreted  to  fill  it  up  ;  when  a  bone  is  broken,  much  of  this 
jelly  is  depofited  in  a  bed  for  veifels  to  ilretch  into,  and  a 
new  bone  is  quickly  formed;  when  foft  parts  are  cut,  gluten 
is  poured  out  betwixt  them  ;  when  vifcer?.  are  inflamed, 
pure  gluten,  white,  and  membranaceous-like,  is  poured 
out  betwixt  them  ;  when  the  uterus  is  to  be  prepared 
for  receiving  the  impregmated  ovum,  gluten  is  poured 
out  into  the  womb  ;  and  in  ail  thefe  cafes  jt  is  the  foun¬ 
dation  of  a  union  with  the  furrounding  parts.  In  ftiort, , 
diis  gluten  forms,  nourilhes,  fupports,  reftores  the  parts 
of  the  animal  body  ;  but  far  frorri  confidering  it  either 
fimply,  or  along-  with  red  globules,  as  containing  the 
principle  of  life,  I  find  it  as  perfect  in  dead  vegetables 
as  in  living  animals  ;  and  view  it  only  as  that  particular 
form  of  matter  which  nature  has  wifely  appointed  for  Our 
chief  nourifhment  and  fapport. 

THE  SERUM.  • 

The  ferum  is  the  thinneil  and  mofc  fluid  of  the  parts  of 
the  blood,  into  which  it  fpontaneoufly  feparates.  And  it 
contains  thofe  fubftances  which  one  is  almoll  tempted  to 
call  extraneous  :  this  mu  ft  be  kept  in  view  when  its 
properties  are  to  be  told,  for  though  it  fo  exaftly  re- 
fembles  the  white  of  an  egg,  that  fome  have  in  com¬ 
paring  the  two,  written  whole  pamphlets  on  the  fubjedl, 
8  and 
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and  named  it  the  Albuminous  Fluid,  although  it  coagulates 
like  gluten,  although  it  putrefies  like  flefli,  although  it 
gives  out,  upon  diftillation,  ammonia  and  a  black  and  fetid 
oil ;  yht  it  is  moft  natm-al  that,  along  with  thefe  it  fhould 
tontain  alfo  fome  foreign  bodies,  as  a  faccharine  or  ex- 
traftive  matter,  belonging  to  vegetables,  and  fome  pro¬ 
portion  of  the  oxalic,  malic,  or  other  vegetable  acids. 

Serum  is  a  fluid  like  i^hey,  of  a  yellowilh,  or  rather 
greenifh  colour,  of  an  lihaupus  or  flippery  feeling  among 
the  fingers;  it. is  flightly  faline,  and  contains  foda,  ful- 
l^hur,  and  phofphate  of  iron.  It  contains  foda  completely 
formed,  by  which  it  turns  vegetable  reds  to  green ;  it 
coagulates  with  a  heat  much  lower  than  that  which  makes 
it  boil ;  being  dropjped  into  Iiot  water  it  coagulates  as  it 
falls  ;  by  150  degrees  of  heat  it  coagulates  into  an  albu¬ 
men  like  the  white  of  an  egg. 

But  by  this  influence  of  heat  the  whole  does  not  coa-^ 
gulate,  but  only  the  albumen,^  a  fubftance  like  the  white 
of'  an  egg ;  what  remains  fluid  is  the  ferofity.  On 
cooling,  the  ferofity  coagulates  like  fize  or  jelly.  This 
coagulation  aiifes  from  the  gelatin  diflblved  in  the  water  5, 
and  this  gelatin  may  be  precipitated  by  various  re-agents, 
butefpecially  by  tanin,  and  by  alkohol.  After  the  fep^ 
ration  of  the  gelatin,  there  remains  only  the  falts  in  wa¬ 
tery  folution;  thefe  are  muriate  of  foda,  phofphate  of 
foda,  and  phofphate  of  lime. 

This  analyfis  of  the  blood  eontains  the  analyfis  of 
almoft  all  the  humours  or  feeretions  of  the  body.  Ob¬ 
serve  how  nearly  the  urine  refembles  the  ferum ;  indeed 
the  urine,  like  the  feriim,  preferves  the  peculiar  form  of 
the  red  globules,  and  fweat  is  but  a  ferum.  loaded  with 
falts ;  obfeLve  how  little  faliva  differs  from  the  ferum  ; 
obferve  ■  how,  the  ferum  refembles  rnilk,  fince 

mixing  feruih^with  water  produces  a  milky  fluid,  that  is, 
a  fluid  which  gathers  cream  on  the  top,  and  coagulates 
with  adds  and  heat.  The  wuter  of  dropfies  is  purely 
ferum  ;  the  mucus  of  hollow  paffages  is  little  elfe  than 
liifpiflated  feruni ;  the  bile'.itfelf  is  laid  to  be  imitated  by 
keeping-  putrid  blopd.  Itt'ihort  it  is  obvious  that  on  the 
coagulable  lymph  depend  ail  the  internal  feeretions,  i.  e. 

■  YOL.  I.  "  H  H  '  for 


OE  THE  BLOOD. 


yj66 

for  fupplying  the  wafte  of  the  fyftem,  for  enabling  it  to 
grow,  for  repairing  bruifed  or  cut  flefh,  or-broken  bones 
that  on  the  ferum  which  dilutes  the  blood,  and  contains 
all  fuch  foreign  bodies  as  might  be  injurious  to  the  fyf¬ 
tem,  all  the  excretions,  as  urine,  fweat,  faliva,  tears,  &c. 
&c.  depend*. 

I  have  faid,  “  that  the  blood  is  a  fluid  of  a  rich  and 
beautiful  colour ;  vermilion-coloured  in  the  arteries, 
ftrong  purple  in  the  veins,  and  black,  or  almofl:  fo,  at  the 
right  fide  of  the  heart.”  When  we  open  the  thorax  of  a 
living  Dog,  the  lungs  collapfe,  the  heart  foon  ceafes  to 
play,  the  Dog  languifhes,  expires,  is  revived  again  when 
we  blow  up  its  lungs ; — then  begins  again  the  motion  of 
the  heart,  the  black  blood  of  the  right  auricle  is  driven 
into  the  lungs ;  the  blood  goes  round  to  the  left  fide  of 
the  heart  of  a  florid  red ;  and  this  purple  blood  of  the 
veins,  the  vermilion  blood  of  the  arteries,  the  change 
happening  fo  plainly  from  accefs  of  air,  is  a  phenomenon 
of  the  moft  interefting  nature,  and  binds  us  to  look  into 
the  doftrines  of  chemiltry  for  the  folution  of  a  phenome¬ 
non  to  which  there  is  in  all  the  animal  economy  nothing 
equal. 

It  is  the  ftudy  of  air  and  aerial  fluids  that  has  brought 
‘to  light  all  the  beautiful  difcoveries  of  which  modern 
,  chemiftry  can  boaft.  The  fimplicity  of  the  fafts  in 
chemiftry,  the  corrednefs  of  the  reafoning,  the  grandeur 
which  now  the  whole  fcience  afliimes,  is  very  pleafing ; 
and  makes  us  not  without  hope,  that  by  this  fcience, 
all  others,  and  ours  in  an  efpecial  manner,  may  be  im-, 

.  proved  ;  for  the  afHon  of  veflels  will  do  much  in  form- 

*  When  the  blood  and  folids  of  animal  bodies  come  to  be  retblved 
into  their  ultimate  parts,  we  tind  a  variety  of  combinations  which  be¬ 
longs  to  another  fcience,  and  which  in  this  place  it  were  tedious  to 
explain.  But  ftill  there  is  one  great  diftinftion  betwixt  animal  and 
vegetable  matter,  which  Ihould  not  be  left  unnoticed.  Animal  mat¬ 
ters  always,  when  diffolved  by  nature,  fall  into  a  putrid  date,  and  give 
only  volatile  alkali.  Vegetables,  when  they  diffolve,  fall  into  fer- 
mentation,  and  produce  acids  or  wine ;  not  that  alkalis  are  neceffaiily 
contained  in  their  formal  ftate  in  the  animal  body,  but  that  the  ani¬ 
mal  body  contains  much  mephitis  or  bafis  of  nitrous  air,  which,  com¬ 
bining,  with  the  inflammable  air  afforded  by  decompofed  water  or  by 
their  oils,  forms  the  volatile  alkali. 
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mg  and  changing  our  fluids :  all  the  refl:  is  chemiftry 
alone. 

The  older  chemifiis  were  coarfe  in  their  methods, 
bold  in,  their  conjedlures,  in  theory  eafily  fatisfied  with 
any  thin^  which  others  would  receive.  They  conde- 
fcended  to  repeat  inceffantly  the  fame  unvarying  procefs 
over  each  article  of  the  materia  medica ;  and  among 
hundreds  of  medicinal  plants  which  they  had  thus  aHa- 
iyfed,  they  could  find  no  variety  of  principles,  nor  any 
other  variety  of  parts  and  names  than  thofe  of  phlegm, 
and  oil,  and  alkali,  and  acid,  and  fulphur,  and  coal.  By 
this  they  difburthened  their  confciences  of  all  they  knew, 
pleafed  their  fcholars,  and  fet  the  phyficians  to  work, 
forming  magnificent  theories  of  falts,  fulphurs,  and  oils  ; 
for  fuch  has  ever  been  the  connection  of  chemiftry  -with 
phyfiology,  that,  good  or  bad,  they  have  ftill  gone  hand 
in  hand. 

The  older  chemifts  thought  that  they  had  arrived 
at  the-  pure  elements,'  while  they  were  working  grofsly 
among  the  grofier  parts  of  bodies.  They  could  know 
nothing  of  the  aerial  forms  of  bodies,  for  they  allowed 
thefe  parts  to  efcape.  When  their  fubjeCts,  by  extreme 
force  of  heat,  rofe  hpwards  in  the  form  of  air,  no  further 
inveftigation  was  attempted ;  it  was  fuppofed  that  the 
fubjecl  of  their  operation  was  confumed,  annihilated, 
wafted  into  air,  and  quite  gone.  When  they  thus  flopped 
at  airs,  they  flopped  where  only  their  analyfis  became  in- 
terefting  or  fimple  ;  flopping  where  they  flopped,  among 
their  oils  and  fulphurs,  they  made  their  fcience  a  mere 
rhapfody  of  words.  Philofophy  they  confidered  fo  little, 
as  not  to  know  that  the  lighteft  air  is  really  a  heavy  body, 
and  that  with  weight  and  fubftance  other  properties  muft 
be  prefumed. 

Modem  chemiftry  begins  by  affuring  us,  that  thefe 
airs  are  often  the  denfefl  bodies  in  the  rarefl  forms ; 
that  airs  are  as  material,  as  manifefl  to  the  fenfes,  as 
fairly  fubjed  to  our  operations,  as  the  denfe  bodies 
from  which  they  are  produced :  That  it  is  heat  alone 
(a  fubftance  which  irrefiflibly  forces  its  way  into  all 
bodies)  that  converts  ^y  fubftance  into  me  aerial 
2  Ibrm ; 
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form :  That  fome  bodies  require  for  their  fluiditv 
merely  the  heat  of  the  atmofphere,  and  fo  cannot  ap¬ 
pear  on  this  planet  in  any  folid  form :  That  others  re¬ 
quire  fome  Tie'W  prinGipkto  be  added,  in  order  to  give 
them  the  ghfeous  or  aerial  form  i  That  others  require 
very  intenfe  heat  to  force  them  into  this  ftate  5  but  that 
all  aerial  fluids  arife,  or  muft  be  prefumed  to  arife, 
frc  m  fome  folid  body  or  bafts,  which  folid  bafis  is  dilated 
by  heat  into  an  aii\  The  folid  bafis  of  fofne  airs  can 
be  made  a|^arent,  as  of  fixed  air,  which  proceeds  from 
charcoal  5  others,  as  pure  air,  or  azotie  air  (the  great 
conftituents  of  oiir  atmofphere),  cannot  be  produced  to 
view  in  any  folid  form.  But  tliofe  airs  which  eannot- 
be  exhibited  in  any  folid  form,  can  yet  be  fo  combined 
with  other  bodies  as  to  increafe  their  weight,  and  give 
them  qualities  of  a  very  peculiar  nature  ;  and  thefe  airs 
can  be  alternately  combined  with  a  body  and  abllrafted- 
again,  adding  or  abftraQing  from  its  weight  and  chemi¬ 
cal  properties,  not  only  in  a  perceptible;  but  in  a  wofo 
derful  degree  ;  fo  that  thefe  abfiraclions  and  combina¬ 
tions  conllitute  fome  of  the  moil  general  and  important; 
fadls.  When  the  old  chemifts,  then,  negledied  to  exa-' 
mine  thefe  airs,  they  refrained  from 'examining  the  lall 
elements  of  bodies  at  the  very  moment  in  which  they 
came  within  their  power. 

That  thefe  muft  be  the  moft  material  and  important 
fadls  in  all  the  fcience,  it  is  eafy  to  explain ;  for  chetniftry,- 
ever  fince  it  has  been  a  fcience,  has  refted  upon  one  fim 
gle  point*  There  are  certain  great  operations  in  che- 
miftry  which  w'e  perceive  to  have  the  ftridleft  analogy 
with  each  other,  or  rather  to  be  the  fame  5  the  opera-’ 
tions  are,  the  combuftion  of  inflammable  bodies,  the  re- 
fpiration  of  animals,  the  calcination  of  metals*,  and 
whatever  theory  explains  oiie  explains  the  whole.  The 
older  ehernifts  obferved,  that  when  they  burnt  an  inflam¬ 
mable  body,  the  furrounding  air  was  contaminated,  the: 
fubftaiice  itfelf  was  annihilated,  nothing  remained  of  its 
former  exiftence  but  the  foul  air  ;  and  they  fuppofed 
that  this  inflammable  body  confifted  of  a  pure  inflam-- 
mable  principle,'  which  was  the  fubftanee  which  fpoiled 
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air.5  lefFenmg  its  bulk,  and  maldng  it  unfit  for  fup- 
porting  any  longer  either  combuftion  or  animal  lire. 
When  an  animal  breathed  in  confined  air,  they  found 
the  phenomenon  ftiil  the  fame  the  animal  contaminated 
the  air,  and  expired  itfeif  ^  left  the  -air  unfit  for  burning 
or  breathing,  loaded,  as  they  fuppofed,  with  the  inflam- 
ble  principle.  When  they  calehied  a  metal  (which  is 
done  rhprely  by  heating  the  metal  and  expofing  it  to 
air),  they  found,  as  in  thefe  other  operations,  the  air 
contaminated,  the  metal  lofing  its  metallic  iuftre,  dufti- 
iity,  and  all  the  marks  of  a  metal,— acquiring  {in  eertain 
examples)  new  qualities,  like  thofe  of  fome  mineral  acid, 
and  becoming  of  courfe  a  moil  cauftic  drug ;  but  above 
all,  they  uniformly  obferved  the » metal  to  increafe  in 
weight,'  ,  ' 

To  account  for  all  thefe  difeordant  changes  was  the 
moft  difficult  part  of  ah  :  it  was  indeed  eafy  to  fay,  that 
combuftion  was  the  giving  out  of  an  inflammable  princi¬ 
ple  to  the  air ;  and  to  fay  .concerning  refpiration,  that  it 
was  the  bufinefs  of  the.  air  to  take  away  continually  the 
fuperabundant  phlogifton  of  the  blood  ;  but  bow  a  metal 
ftiouid  pafs  from  a  mild  to  a  moft  acrimonious  and  cauftic 
itate ;  and  above  all,  how  by  the  lofs  of  its  inflammable 
principle  it  ffiould  not  lofe  in  weight,  but  increafe  in 
weight  I  This  was  the  Gordian  knot  which  they  had  to 
untie,  and  which  they  cut  luftily,  betaking  themfelves, 
in  defiance  of  all  philofophy,  to  the  abfurd  project  of  a 
principle  of  abMute  lightnefs.  They  all  agreed  to  call 
the  phlo^iftic  principle,  a  principle  of  abfolute  levity ; 
and  thus  their  doflrrine  flood  for  many  years,  viz.  that 
-when  phlogifton,  or  inflammable  principle,  was  added  to 
the  calx  of  any  metal,  asfto  red  lead,  by  roafting  it  with 
any  inflammable  body — ^the  metallic  luftre,  tenacity,  duc¬ 
tility,  were  reftored,  and  the  metal  became  lighter  withal, 
becaufe  it  now  had  within  it  the  principle  of  levity,  fiut 
that  when  by  heat  and  air  it  w^  calcined,  this  principle 
was  driven  out,  and  then  the  metallic  luftre,  tenacity, 
ductility,  &c.  were  loft  by  the  abfence  of  the  inflammable 
principle  upon  which  they  all  dq)ended  ;  but  the  weight 
©fit  was  increafedj-for  the  principle  of  levity  wa§.gotie. 

H  H  3  This 
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This  is  the  brief  abflraft  of  the  theory  to  which  the  \'ery 
bell  chemifts  have  addicted  themfelves  down  to  the  pre- 
fent  times. 

But  the  chief  perfedion  of  modern  chemiftry  is,  that 
its  apparatus  is  fo  perfed,  that  it  can  employ  exadly  a 
certain  quantity  of  air  in  calcining  a  metal  j  it  can  colled 
that  air  again  to  the  twentieth  part  of  a  grain  ;  it  can 
prove  whether  the  metal  has  really  been  giving  out  any 
inflammable  principle  to  the  air,  or  whether  it  has  re¬ 
ceived  matter  from  the  air,  and  how  much  exprefsly  it 
has  gained  or  lofl:.  Modern  chemiftry  proves  to  us,  that 
it  is  not  the  lofs  of  any  principle  that  endows  a  metal,  for 
example,  with  negative  powers :  but  the  dired  acquifition 
of  a  new  principle,  which  endows  it  with  pofitive  powers. 
Thus  if  you  take  a  quantity  of  mercury,  and  expofe  it 
flowly,  that  is,  for  a  long  time  to  heat  and  air,  the  follow* 
ing  changes  take  place ;  it  gradually  lofes  its  metallic 
luftre,  the  upper  part  of  it  aflumes  firft  a  yellow  and 
then  a  red  colour,  fmall  red  particles  are  feen  floating  on 
the  furface  of  the  mercury ;  and  thefe  are  the  mercurius 
precipitatus  per  fe,  a  moft  acrid  calx  of  mercury.  If, 
firft,  you  eftimate  how  much  air  has  been  expended 
during  the  procefs,  you  find  that  the  weight  of  the  mer¬ 
cury  is  increafed  in  exad  proportion ;  if  you  put  that 
calx  into  a  gun-barrel,  put  the  gun-barrel  into  the  fire, 
and  by  mere  force  of  heat  drive  out  this  air,  you  find 
the  quantity  of  air  exadly  equivalent  to  the  quantity  ex¬ 
pended  in  the  procefs  ;  you  find  the  metal  grow  lighter, 
and  recover  its  metallic  qualities  and  luftre  in  proportion 
as  the  air  is  expelled.  In  fhort,  we  find  the  metal  heavier 
when  combined  with  air,  lighter  when  the  air  is  driven 
out  j  we  find  it  having  the  qualities  of  a  metal  when 
uncombined  with  air,  when  combined  with  air  having 
the  qualities  of  a  calx  :  then  plainly  this  cauftic  form 
of  the  metal  is  not  a  negative  quality,  it  is  a  pofitive  one, 
proceeding  from  the  infufion  of  this  new  principle  from 
the  air. 

By  fuch  proofs  as  thefe  chemiftry  has  explained,  in  a 
moft  philofophical  way,  how  all  thefe  phlogiftic  procefies, 
as  they  were  called,  depend,  not  on  the  abftradipn  of 
S  phlogifton. 
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phlogifton,  but  on  the  addition  of  a  new  principle  :  That 
they  ail  arife  from  one  pofitive  power,  that  the  fame 
principle  gives  life  to  fuel,  heavinefs  (and  other  effefts 
of  calcination)  to  metals,  acidity  to  acids,  and  rednefs  to 
the  blood.  Thefe  are  all  performed  by  one  power ;  they 
are  all  elTentially  one  procefs  ;  they  are  all  efledted  by  the 
communication  of  one  foie  principle,  viz.  the  balls  of  pure 
air. 

Upon  our  atmofphere  and  its  furprifing  harmony  with 
all  parts  of  nature  ;  with  animal  and  vegetable  life  ;  with 
water,  metals,  a.cids,  and  all  the  folid  bodies  into  which  it 
enters — ^much  more  depends  than  it  is  eafy  to  conceive. 
Gould  we  have  fuppofed  that  it  was  the  caufe,  not  merely 
of  life  in  all  living  creatures,  but  almoft  the  caufe  of  ail 
the  properties  that  refide  in  the  moft  folid  forms  ? 
Could  we  have  fuppofed  that  the  air  rendered  heavy 
bodies  heavier,  changed  metals  into  the  moft  cauftic  fub- 
ftances,  converted  many  bodies  into  acids,  changed  in¬ 
flammable  air  into  the  pure  element  of  water,  which 
at  leaft  we  have  hitherto  conceived  to  be  pure  ?  Yet 
if  there  be  one  word  of  truth  in  chemiftry,  all  this  is 
true. 

The  atmofphere  contains  various  gafes  or  airs ;  but  one 
only,  viz.  vital  tiir  or  oxygen  gas,  is  ufeful  to  refpiration, 
combuftion,and  animal  life;  that  purer  airmuft,  like  every 
other,  arife  from  fome  folid  balls  :  That  balls  cannot  be 
Ihown  in  any  fubftantial  form,  but  it  can  be  combined  with 
many  various  bodies,  fo  as  to  give  them  an  increafed 
weight  and  new  qualities  ;  and  thence  we  prefume  to  fay, 
whenever  we  fee  a  body,  by  fuch  a  procefs,  acquiring 
fuch  qualities,  that  it  acquires  them  by  abforbing  the 
balls  of  pure  air  ;  for  pure  air  is  nothing  but  this  pre¬ 
fumed  balls  dilated  into  the  form  of  air  by  heat ;  and 
when  it  combines  with  any  body,  it  gives  out  its  heat ;  fo 
that  in  all  thefe  procelTes  heat  is  produced.  And  although 
inflammable  bodies,  metals,  acids,  and  animal  blood, 
feem  very  difthnS;  from  each  other ;  although  combuf- 
tion,  breathing,  calcination,  and  the  forming  of  acids, 
are  proceflTes  leemingly  very  unlike  ;  yet  they  are  all  in 
their  eflential  points  the  fame,  viz.  a  change  of  qualities 
H  H  4  and 
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and  a  produ£lion  of  heat  in  cqnfequence  of  the  abforption 
of  pure  air. 

Firft,  \!i(hen  an  inflammable  body  is  burnt  or  con- 
fumed  by  fire,  the  bafis  of  pure  air  is  combining  with 
the  combuftible  body ;  the  air  is  entering  into  a  new 
combination,  and  therefore  muft  give  out  itS;  heat ;  it 
combines  rapidly,  gives  out  its  heat  rapidly,  is  wafted ; 
the  inflammable  body  burns  and  feems  to  be  con- 
fumed ;  but  if  we  catch  that  air  which  efcapes  from 
the  inflammable  body,  we  find  it  to  be  equal  exadly 
to  the  whole  weight  of  the  air  and  of  the  burning, 
body  that  have  been  confumed;  and  this  air  confift^ 
of  two  parts,  viz.  of  the  fqbftance  which  W3s  burnt, 
and  of  rhe  bafis  of  purq  air.  Thus,  for  example,  wheri 
we  burn  charcoal  or.  carbon,  the  whole  fubftance  of 
it,  weight  for  weight,  is  converted  into  an  air,  which  i§ 
called  fixed  or  carbpriic  aqid  gas  ;  the  fame  which  is  dif- 
charged  from  ftoves,  the  fame  alfo  which  is  found  in 
pits,  the  fame  which  oozes  through  the  ground  in  the 
Grotto  del  Cane,  the  fame  which  floats  upon  the  fur- 
face  of  fermenting  vats,  and  which  is  fo  much  heavier 
than  common  air  that  it  can  be  taken  out  from  a  vat  iit 
bafons,  and  poured  from  difh  to  difh.  Combuftion, 
then,  is  a  procefs  which  confifls  in  the  rapid  affumptiop 
of  the  bafis  of  pure  air,  ^d  a  confequent  ’  converfipn  of 
the  burning  body  into  aii  air  pr  gas  endowed  with  pecu- 
jiar  qualities  and  powers. 

If,  then,  the  oxygenation  of  the  blood  be  a  procgfs 
like  this,  it  muft  differ  chiefly  in  degree ;  it  might  in  cer¬ 
tain  circumftances  become  too  rapid,  and  refemble  an 
aftual  coinbuftion ;  and  fo  in  certain  circujiiftances  it 
does,  for  our  atmofphere  is  fo  tempered  that  no  more 
than  27  parts  put  of  1 00  confifts  of  pure  air ;  the  reft  is. 
food  for  vegetables,  but  not  fit  to  maintain  flame  or  ani¬ 
mal  life.  This  is  the  reafon  that  even  burning  as  well  as. 
breathing  are  flow  procefles,  and  that  an  animal,  if  made, 
to  breathe  pure  air,  or  vital  air  as  it  is  called,  gets  oxygen 
too  rapidly  fupplied,  is  confumed  and  inftamed  quickly, 
and  dies. 

Secondly,  the  procefs  of  calcination  is  the  fajpe^in 
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ail  metals;  it  alfo  is  an  affumption  of  the  pure  air,  or 
rather  of  jts  bafis,  with  a  change  of  qualities  and  increafe 
of  weight :  if  you  calcine  lead  flowly,  it  becomes  firfl 
yellow,  then  orange,  then  red ;  it  becomes  heavier,  fo 
that  from  loo  pounds  of  lead  you  have  i  i  o  pounds  of 
lytharge,  or  calx  of  lead  :  if  you  calcine  mercury,  it  alfo 
becomes  firft  yelloiv,  then  red,  and  much  heavier  than 
at  firft :  if  ydu  diftil  any  of  thefe  metals,  you  can  by  heat 
merely  drive  out  the  pureft  air  from  them. ;  they  recover 
their  brilliancy,  and  grow  lighter,  becaufe  the  bafis  of 
air  is  expelled.  The  bafis  of  pure  air  is  expelled,-  not  in 
that  folid  forn^  in  which  it  was  embodied  by  the  calx, 
but  being  now  combined  with  heat,  it  appears  in .  the 
form  of  vital  air  ;  the  air  is  much  purer  than  that  of  the 
atmofphere  which  was,  ufed  in  the  procefs,^  becaufe  the 
metal  abforbs  or  appropriates  to  itfelf  nothing  but  the 
pureft  air,  leaving  the  azotic  or  foul  air  behind;  and 
finally,  if  you  wifti  to  fee,  the  harmony  betwixt  com- ' 
buftion  and  calcination,  or  to  be  aifured  that  calcina¬ 
tion  is  truly  the  burning  of  a  metal,  take  fome  of  this  ■ 
pure  air,  which  is  three  times  purer  than  the  atmo- 
■fphere,  and  raifes.  an  intenfer  flame ;  plunge  into  it  a 
piece  of  iron  wire,  which  is  made  red-hot ;  and  this, 
ydre  (which  would  only  have  wafted  or  rufted  into  a 
calx  in  the  common  atmofphere)  will  in  the  pure  air 
bnrft  out  into  a  brilliant  v/hite  flame,  and  burn  entirely 
while  it  has  fuch  air  ;  nay,  fome  metals,  as  zinc,  burn 
eten  in  our  common  atmofphere  with  a  moft  brilliant 
flame.  -  '  '  : 

From  this  fecond  procefs,  muft  it  not  be  prefumed 
that  the  pripciple  which  gives  an  increafe  of  weight  and 
fuch  fingular  properties  to  various  metals,  muft  have  very 
interefting  effefts- upon  the  blood  ? 

.  •  Thirdly,  it'is  from  this  principle  alfp  that  all  acids  are- 
formed  ;  and  as  oxyd  is  the  Greek  name  for  acid,  the 
great  Lavoifier  has  thought  fit  to  give  a  name  to  the- 
'  bafis  of  air,  or  that  principle  which  is  obvious  only 
when  operating  in  fuch  procefles  as  thefe.  He  adds  to 
the  Greek  name  for  acid  that  verb  Tvhich  implies~4he 
generafion  of  any  fubftance ;  he  calls  it  thus  oxygene,  or 
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the  principle  which  generates  acids.  It  were  eafy  to 
(how  how  truly  this  great  point  is  fupported  by  all  the 
particular  operations  in  chemiftry ;  it  fliall  be  fufficient 
to  obferve  a  few.  .  When  we  burn  fulphur  in  open  air, 
it  feems  to  be  cohfumed ;  but  when  we  burn  it  in  clofe 
veffels,  ftill  giving  a  free  accefs  to  air,  we  find  it  con¬ 
verted  into  an  acid  the  moft  ponderous  of  all,  weighing 
greatly  more  than  the  fulphur  from  whicn  it  v/as  pro¬ 
cured.  The  operation  is  done  in  clofe  veifels :  nothing 
can  pafs  but  v/hat  is  known,  and  nothing  is  more  cer¬ 
tain  than  that  the  whole  of  this  wonderful  and  rapid 
change  is  the  mere  effedt  of  the  fulphur,  which,  is  an 
acidifiable  bafe,  affiiming  the  acidif^nng  principle  by 
which  alone,  it  can  become  an  acid.  Phofphorus  being 
burnt  in  a  clofe  glafs  upon  the  point  of  a  wire,  the  vital 
part  of  the  atmofphere  is  confumed,  the  azotic  air  (which 
the  ancients  miftook  for  their  phlogifton)  remains,  the 
whole  phofphorus  is  changed  into  phofphoric  acid,  and 
the  whole  acid,  when  weighed,  exprefsly  equals  the  phof¬ 
phorus  v/hich  was  burnt,  and  the  air  which  was.  con-, 
fumed  along  with  it.  Nay,  arfenic,  \vhich  is  a  metal, 
being  calcined,  is  converted  into  a  perfedt  acid.  Thus 
we  fee,  firft,  that  calcination  is  a  mere  combuflion,  fince 
it  can  be  made  fo  rapid  as  to  be  attended  with  heat  and 
flame ;  next  we  fee  that  acidification  is,  like  calcination, 
attended  with  heat  and  flame,  and  an  acquifition  of 
weight  and  of  properties  like  thofe  of  calces.  We  fee 
fome  metals  converted  into  proper  •.  acids ;  acids  and 
metals  mixing  in  qualities  with  each  other,  acids  and 
metals  are  both  acidifiable  bafes,  both  are  capable  of 
receiving  new  and,  fimilar  properties,  by  afluming  into 
their  compofition  the  bafis  of  pure  air ;  and  in  one  Angle 
procefs  the  whole  fet  of  phenomena  are  exemplified,  for 
in  burning  arfenic  we  have  combuflion,  calcination  and 
generation  of  acid,  all  in  one  procefs,  the  produdt  being 
named  indifferently  oxyd  of  arfenic,  or  white  calx  of 
arfenic  *.  . 

.  But 

It  is  necieffary  jto:  add  nit^^  make  it  burn.  The  refult  is  not 
direftly  an  acid,  but  a  neutral  falt  formed  of  the  arfenical  acid  joined 
to  the  alkali  of  nitre  ;  without  the  help  of  nitrous  acid  it  is  only  an 
*  ©xyd 


OP  THE  BLOOD. 


475 

But  if  moft  acidifiable  bafes  be  thus  forced  by  combi¬ 
nation  to  forfake  their  folid  and  affume  their  aerial  form, 
others  more  fmgular  ftill  are  recalled  from  their  aerial 
form,  and  condenfed  into  the  fluid  form  of  a  ftrong  acid. 
Thus  azotic  or  nitrogene  air,  which  forms  the  great  bulk 
of  our  atmofphere,  is  converted  by  oxygenous  or  pure 
air  into  an  acid  form  *  ;  it  becomes  nitrous  acid,  nitric 
acid,  nitrous  air,  ftrong  or  weak  according  to  the  various 
degrees  of  oxygenation  communicated  to  it ;  and  thus 
nitrous  air,  by  its  appetite  for  oxygene,  and  by  its  change 
of  colour  and  its  condenfation,  whenever  it  takes  oxy¬ 
gene  from  the  air,  makes  an  eudiometer  or  meafure  for 
the  purity  of  the  air  ;  and,  according  to  the  purity  of  the 
atmofphere,  more  turbidnefs  and  more  reliefs  is  pro¬ 
duced  in  the  nitrous  air,  and  a  greater  lofs  of  bulk, 
which  may  be  marked  on  a  fcale. 

The  oxydation  of  the  blood  makes  a  faft  no  lefs 
important  in  phyfiology  than  thofe  are  in  chemiftry ; 
for  as  there  are  various  marks  of  the  influence  of  oxy¬ 
gene  on  the  blood  itfelf,  there  are  terrible  proofs  of 
its  importance  in  the  fyftem,  and  how  miferable  the 
perfon  is  who  has  imperfefl;  organs,  or  an  ill  oxygenated 
blood. 

Nature,  difregarding  all  occaiional  fupplies,  as  by 
the  abforption  of  the  fldn,  the  affimilation  of  aliments, 
&c.  has  appointed  one  great  organ  for  the  oxygena¬ 
tion  of  the  blood,  viz.  the  lungs.  In  opening  the 
breaft  of  a  living  creature  we  beft  fee  the  connection  of 
refpiration  with  the  great  fyftem  ;  but  it  is  out  of  the 
body  that  we  can  beft  underftand  its  particular  effects 
upon  the  blood. 

The  moft  obvious  effeCt  of  air  is  its  heightening 
the  colour  of  the  blood.  If  we  expofe  blood  to  fixed 


oxyd  or  itnperfe&  acid  ;  and  it  is  necelTary  1®  ufe  the- hyper-oxygen¬ 
ated  muriatic  acid  for  communicating  to  it  a  fufficiency  of  oxygene  to 
conftitute  it  a  perfeft  acid. 

*  iV-  B.  It  is  neceifary  to  inclofe  them  in  one  veffel,  and  to  pafs 
the  ele&iic  fpark  through  them  that  they  may  unite. 
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mr,  or  azotic  air,  it  continires  dark ;  thefe  fluids  com, 
municate  nothing,  they  have  no  effect  .on  the  colour  of 
the  blood  ;  when  we  expofe  blood  to  atmofpheric  air,  it 
affumes  a  florid  colour  ;  for  in  the  atmofphpre  there  is  ^ 
large  proportion  pf  oxygene  gas  :  if  laftly,  we  expofe  it 
to  oxygene  gas,  the  ppreft  of  all  air,  it  grows  extremely 
florid ;  and  whenever  it  changes  its  cplour,  it  is  hy  ab.- 
ibrbing  oxygene,  for  it  reduces  in  the  fame  proportion 
the  quantity  of  air;  what  it  abforbs  is  the  oxygene  oy 
pure  air,  wdiat  it  leaves  is  mephitis,  unfit  for  combuftioq 
or  animal  life. 

Blood  when  expofed  to  the  air  becomes  red  chidiy  on 
the  furface,  it  remains  black  beneath,  but  by  turning  up 
the  clot  to  the  air  all  the  furfaces  become  red.  If  air  be 
blown  into  a  tied  vefo,  the  blood  which  was  black  in 
the  vein  becomes  florid  ;  and  when  the  air  is  preffed  put 
again,  it  becomes  black.  If  the  air-pump  be  exhaufted 
over  a  difli  of  bfood,  the  blood  becomes  dark  in  the 
vacuum  and  it  becomes  florid  when  the  air  is  allowed 
to  rufli  in  again.  If  you  expofe  blood  in  a  moift  bladder, 
the  blood  is  oxygenated  through  the  walls  of  the  bladder ; 
which  brings  this  ejeperiment  as  dofe  as  may  be  to  the 
phenomenon  of  blood  oxygenated  through  the  walls  of 
the  Lungs.  Though  ferum  or  milk  be  interpofed,  or 
urine,  ftill  the  blood  is  oygenate^  bpeaufe  thefe  gre 
perfect  animal  fluids  ;  |?ut  it  is  not  oxygenated,  if  .oil, 
mucilage,  or  mere  water,  be  interpofed. 

When  we  open  a  Frog,  or  Newt  or  other  amphi¬ 
bious  creature,  we  fee  a  Long  apid  flender  artery,  accom? 
panied  by  a  flender  yein,  running  from  top  to  bottom 
along  the  whole  furface  of  their  lungs  ;  and  while  their 
heart  continues  tp  begt,  we  fee  this  pulijionic  artery 
black,,  tlie  vein  red,  the  lupgs  themfelves  moft  delicate 
and  pellucid,  like  the  fwimming  bladder  of  a  filh: 
Even  in  the  extremities  of  the  human  fyftem  the 
blood  of  a  vein  is  dark,  of  an  artery  red ;  fo  that  fur- 
geons.  diftinguifti  vpnous  and  arterial  haemorrhagies  in  this- 
wav. 


f  See  Chap.  HI. 
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From  thefe  fads  we  may  underftand  why  'the  hlood 
of  the  womb,  of  finufes,  of  varices  j  and  of  all  ftag-^ 
nant  veins,  is  fo  oifenfive  and  black  ;  and  why  that  biOod 
is  fb  very  pure' -and  florid  which  is  coughed  up'  from  the 
Itings.  Is  not  the  face  livid  in  apoplexies  or  ftrangula- 
tions,  in  hang^g  or  droWning,  in  fits  of  paflion  or  of 
coughing,  or  in  any  accident  which  interrupts  the  lungs  ^ 
The  face  of  a  child  during  a  parox^Tm  of  the  hooping 
oough,  is  it  not  completely  black  ?  Is  not  the  hand  livid 
when  the  arm  is  compreffed  or  tied  up,  and  its  blood 
prevented  from  returning  to  the  lungs  and  heart  ?  Are 
not  tumours  dark  coloured  from  dilated  veins  which  re¬ 
turn  their  blood  too  ilowly  ?  Are  not'  thofe  mulben-y 
marks  which  are  born  with  us  juft  fmali  aneiirifrfes  full 
of  ill  oxygenated  blood  ? — ^Then  this  firft  effeO:  of  oxy- 
genation  is  a  reddening  of  the  blood.  The  menftrual 
blood,  the  blood  of  eCchymofis  (as  in  thofe  who  have 
been  whipt),  the  blood  of  anenrifmal  bags,  are  all  black:; 
and  the  blood  of  varices  is  fo  very  black,  that  the  anci¬ 
ents  faid  they  were  filled  with  atrabilis  or  black  bile.  Th-e 
ftripes  inflicled  on  a  foldier  as  a  punifliment  are  at  firft  of 
the  moft  lively  red,  but  foon  become  black. 

The  next  effect  of  oxygenation  is  the  endowing  the 
blood  with  a  peculiar  power,  by  which  it  is  con¬ 
tinually  operating  upon  the .  living  folid  :  this  is  a  power 
which  it  is  continually  lofing  ;  which  it  is  every  moment 
giving  up  to  the  folids  ;  and  which  no  other  procels  but 
refpiration  can  reftore.  This  ftimulant  power  the  blood  - 
gradually  lofeS  as  it  circulates  round  the  body  .;  it  is  . 
quite  effete  when  it  returns  to  the  right  fide  of  the  heart : 
the  heart  of  a  creaturfe  never  moves,  if  vre  allow  its 
flings  to  lie  collapfed;  but  the  heart  returns  to  act  the 
Very  inftant  that  pure  air  is  forced  into  the  lungs^  and 
fo  communicated  to  the  blood.  This  ftimulant  power  Is'| 
moft  of  all  apparent  when  we  force  a  living  creature  to 
breathe  nothing  but  the  pureft  air ;  for  ox^’genated  or 
vital  air  makes  this  procefs  too  rapid ;  the  pulfe  riles,  the' 
eyes  become  red  and  prominent,  the  creature  feems 
drunk  with  the  new  ftimulus,  too  great  for  its  fyfteni. 
TKe  univerfal  heat  of  its  body  is  greatly  iiicreafed,  the 

eyes 
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eyes  are  turgid  and  red,  and  at  laft  a  fweat  breaks  fortl^ 
all  over  it ;  and  when  dead,  the  lungs  (it  is  faid)  are 
mortified  or  inflamed.  But  whatever  the  marks  are, 
whether  thefe  figns  of  inflammation  be  really  true,  it  is 
plain,  fince  the  creature  dies,  that  pure  air  is  fatal  by  a  too 
rapid  oxygenation  of  the  blood.  If,  in  our  experiments 
upon  a  dying  animal,  we  inflate  the  lungs  with  mephitic  ’ 
air,  the  heart  does  not  ad  ;  if  we  inflate  its  lungs  with 
common  air,  the  heart  begins  to  ad ;  if  we  inflate  its  lungs 
with  oxygene  air,  the  heart  is  irritated  to  a  flill  more  pow- 
erful  adion. 

If  we  open  the  breafl:  of  a  Frog  and  Hop  its  breathing, 
we  obferve,  firft,  its  pulmonic  blood  florid,  and  the  heart 
beating  ftrongly :  Secondly,  in  half  an  hour  the  pul¬ 
monic  blood  has  become  dark,  and  the  heart’s  motion 
has  grown  languid ;  in  a  little  while  the  pulmonic  blood 
becomes  black,  and  the  pulfation  of  the  heart  ceafes  v 
And,  laftly,  the  trachea  of  the  Frog  being  untied,  and 
the  creature  allowed  to  breathe  again,  the  blood  becomes 
florid,  and  the  heart  ads, 

OF  THE  HEAT  OF  THE  BLOOD. 

The  next  effed  of  oxygene  is  faid  to  be  the  commu¬ 
nicating  of  HEAT  to  the  lungs.  But  I  fufped  that,  if  the( 
fmall  quantity  of  oxygene  which  can  enter  by  the  lungs 
•do  communicate  heat,  it  muft  be  not  to  the  lungs,  nor  to 
the  blood,  but  to  the  whole  body  through  the  medium  of 
the  blood.  There  are  fome  who  pretend  to  fay,  that 
when  they  draw^  in  vital  air,  they  feel  a  genial  warmth  in 
the  breaft,  diflTufing  itfelf  over  all  the  body  ;  but  it  is  eafy 
to  feel  in  this  way,  or  any  way,  when  a  favourite  dodrine 
is  at  flake,  while  thofe  who  know  nothing  about  dodrines 
breathe  the  vital  air  without  any  peculiar  feeling  which 
they  can  explain. 

There  are  many  circumflances  which  make  it  hard  to 
believe  that  there  is,  in  confequence  of  the  oxydation  of 
the  blood,  any  remarkable  generation  of  heat  in  the 
lungs.  Oxydation  of  the  blood,  out  of  the  body,  is  at¬ 
tended  with  no  increafe  of  heat,  and  yet  we  operate  on  a 

quantity 
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quantity  of  blood  much  greater  than  that  wliich  circulates 
through  the  lungs. 

To  fuppofe,  but  for  a  moment,  that  all  the  heat  which 
warms  the  whole  body  emanates  from  the  lungs,  were  a 
grofs  error  in  philofophy ;  it  were  to  fuppofe  an  accu¬ 
mulation  of  heat  in  the  lungs  equal  to  this  vaft  effed  of 
heating  the  whole  Body.  But  were  it  fo,  we  Ihould  feel 
a  burning  heat  in  the  centre,  a  mortal  coldnefs  at  the 
extremities,  and  marked  differences  in  the  heat  of  each 
part  in  proportion  tO;  its  diflance  from  the  lungs.  In 
fevers,  we  fliould  feel  only  the  intenfe  heat  of  the  centre ; 
we  fhould  be  diflreffed,  not  with  the  heat  in  the  foies  of 
the  feet  or  palms  of  the  hands,  or  in  the  mouth  and 
tongue;  w^e  fhould  feel  only  the  heat  of  the  lungs. 
When  the  limbs  alone  were  cold,  would  the  lungs  warm 
theni  ?  How  could  it  warm  them  up  to  the  right  tem¬ 
perature  without  overheating  the  whole  body  ?  When  a 
part  were  inflamed,  how  could  the  heat  go  from  the  lungs, 
particularly  to  that  point,  and  reft  there  ? 

From  the  lungs  the  heat  could  not  be  regularly  dif- 
fufed  ;  for  in  almoft  all  the  Amphibise  the  lungs  are  far 
diftant  from  the  centre  of  the  body,  and  could  not  com¬ 
municate  any  degree  of  heat  to  the  extremities  without 
the  greateft  wafte ;  they  would,  according  to  this  theory, 
have  lungs  for  crying  with,  if  they  pleafed  to  cry,  but  by 
no  means  for  diftributing  heat. 

But  in  reflecting  upon  this  moft  difficult  of  all  fubje£tSj 
the  generation  of  heat  in  the  living  body,  many  things  are 
to  be  taken  into  the  calculation,  which  feem,  on  the 
flighteft  glance,  to  be  far  more  important  than  this  depofi- 
tion  of  oxygene  from  the  blood.  It  is  a  law  of  nature, 
to  which,  as  far  as  we  know,  no  exception  is  found,  that 
a  body,  while  it  paffes  from  an  aerial  to  a  fluid  form,  or 
from  a  fluid  to  a  folid  form,  gives  out  heat.  Now,  what 
is  the  whole  bufinefs  of  the  living  fyftem  but  a  continual 
affimilation  of  new  parts,  making  them  continually  pafa 
from  a  fluid  into  a  folid  form  ?  The  whole  nourifliment 
of  the  body  goes  on  in  the  extreme  veffels,  and  is  a  con¬ 
tinual  affumption  of  new  parts.  The  extreme  veffels  are 
continually  employed  in  forming  fome  adds,  which  ap. 
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pear  naked  in  the  fecretions ;  in  forming  oxyds,  as  the 
fat  and  the  jellies  of  the  membranous  and  white  parts ; 
it!  the  various  depofitions  of  mufcle,  bone,  tendon,  &c. 
for  thefe  are  all  continually  abforbed,  thrown  off  by  the 
urine,  and  inceffantly  renewed^  They  are  continually 
employed  in  filling  all  the  interftices  of  the  body  with  a 
bland  fluid  of  halitus ;  they  are  continually  employed  in 
forming  fecretions  of  Various  kinds.  In  performing  all 
this  the  power  of  the  veflels  may  do  much  ;  but  the  ul¬ 
timate  effect  in  each  procefs  muff  be  a  cheriiiOal  change, 
and  perpetual  changes  will  produce  a  conftant  heat* 
Place  the  organ  and  focug  of  this  animal  heat  in  the 
centre  of  the  body,  and  you  are  embaffaffed  in  a  thou- 
fand  difficulties  ;  allow  this  heat  to  arife  in  each  part  ac¬ 
cording  to  its  degree  of  aiffion,  and  each  part  provides 
for  itfelf. 

But  how  then,  fomC  will  fay,  fhall  this  heat  be  regu¬ 
lated?  I  fay  plainly  by  the  heart  and  lungs.  The 
lungs  regulate  the  ffimulant  power  of  the  blood,  the 
heart  regulates  the  adion  of  the  arteries,  in  fo  far  as 
regards  the  ffimulus  of  fulnefs  and  diffenfionj  and 
with  thefe  to  regulate  the  centre,  nothing  can  alter 
the  heat  of  the  extremities  except  partial  adions,  that  is, 
difeafe. 

I  will  conclude  then,  that  oxyge'ne,  if  it  do  com 
municate  heat,  does  fo,  “  not  to  the  lungs,  nor,  to  the- 
blood,  but  to  the  whole  body  through  the  medium  of  the 
blood.” 

OF  THE  RESPIRATION  OF  ANIMALS.’ 

The  effeds  of  oxydation  then  are,  to  redden  the 
blood,  to  renew  its  ffimulant  power,  and  to  cominunicate' 
heat,  not  fo  much  to  the  blood,  as  to  the'  whole  body 
through  the  mediurm  of  the  blood,  and  to  affiff  in  the 
fecretions  and  chemical  changes  which  are  inceffantly 
going  on  ill  all  parts  of  the  fyff em.  This  is  accOinpliftied 
by  the  perpetual  and  rapid  motion  of  the  blood  through 
the  lungs  j  and  there  it  is  expofed  to  our  atmofphere, 
which  is  a  mixed  fluid  very  different  ' from  what  we  at 

firft 
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firft  conceive,  or  what  our  ignorant  wifhes  might  delire 
to  have  it ;  not  confifting  merely  of  air  fit  to  be  breathed, 
but  for  the  greateft  part  formed  of  an  air  which  is  moft 
fatal  to  animal  life,  whence  it  has  thh  name  of  Azotic 
Oas.  Of  an  hundred  meafures  of  atmofpheric  air,  we 
,.find  tvventy-feven  only  to  confift  of  vital  or  pure  air,  that  is 
oxygene ;  feventy-two  confift  of  azotic  air,  or  nitrogen,  as 
it  is  called,  fatal  to  animal  life ;  and  one  meafure  only 
Is  fixed  air,  or  carbonic  acid,  which  is  alfo  an  unrefpirable 
&ir.  But  of  thefe  twehty-feven  parts  of  pure  air,  fevenr 
teen  parts  only  are  affefted  by  refpiration ;  fo  that  in 
refpiration  we  ufe  much  lefs  than  a  fifth  part,  even  of  the 
fmall  quantity  of  air  which  we  take  in  at  each  breath. 

The  change  of  the  air  by  refpiration  is  this  chiefly ; 
that  the  quantity  is  diminiftied  by  the  abftraftion  of  a 
part  of  the  oxygene  ;  that  there  is  formed  a  quantity  of 
carbonic  acid  gas  by  the  union  of  the  carbon  of  the 
Blood  with  the  oxygene  refpired ;  and  that  there  is  dif- 
charged  along  with  thefe  a  quantity  of  watery  halitus. 
Therefore  atmofpheric  air,  after  it  has  been  breathed,  is 
found  to  have  fuffered  thefe  changes :  Firft,  It  contains 
now  a  confiderable  proportion  of  carbonic  acid,  which  is 
eafily  difcovered,  and  even  weighed  j  becaufe  when  a 
cauftic  alkali  is  expofed  to  it,  the  alkali  abforbs  the  fixed 
air  and  becomes  mild.  Secondly,  It  has  lefs  of  the  Autal 
air,  as  is  eafily  afcertained  by  the  eudiometer  which  mea¬ 
fures  the  purity  of  the  whole  ;  And,  thirdly.  All  that  re¬ 
mains  is  merely  azotic  air,  unfit  for  animal  life,  or  for 
fupporting  flame.  The  oxygene,  then,  in  part  unites 
itfelf  with  the  blood ;  in  part  it  forms  fixed  air  by  com- 
bining  with  the  carbon  of  the  lungs ;  in  part  it  forms 
water  by  combining  with  the  hydrogene  of  the  blood. 
Refpiration  frees  the  blood  of  two  noxious  principles,  the 
hydrogene  and  carbon  5  and  it  infinuates  a  new  principle, 
viz.  the  oxygene,  into  the  blood. 

Such  has  been  the  opinion  of  chemifts  up  aimoft  to 
the  prefent  day ;  but  the  rapid  changes  of  opinion,  and 
indeed  of  whole  fyftems,  and  the  confufion  into  which 
the  difcoveries  of  to-day  throws  the  refult  of  all  pre- 
yoji*  It  II  ceding 
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ceding  labours,  would  almoft  provoke  an  anatomiil  to 
put  out  of  his  fyftem  the  chemical  difcuffion  altogether, 
until  the  mailers  of  that  fcience  have  better  arranged 
their  materials,  and  have  arrived  at  aclcnowledged  prin¬ 
ciples.  More  careful  experiments  have  proved  that  all 
the  oxygene  taken  from  the  atmofpherebyrefpiration,is 
confumed  in  the  formation  of  the  carbonic  acid  found  in 
the  refpired  air ;  and  that  the  heat  evolved  by  refpira- 
tion  is  not  the  heat  of  the  body,  but  the  heat  of  the  air 
refpired,  latent  before,  and  now  become  fenfible,  owing 
to  a  change  of  capacity  in  the  gafes. 

The  change  produced  in  the  blood  during  the  circu¬ 
lation  in  the  lungs,  is  limply  to  free  it  of  the  fuper- 
abundance  of  carbon  with  w'hich  it  is  loaded  in  con- 
fequence  of  the  fecretions  performed  in  the  extreme  vef- 
feis  of  the  fyllem  of  the  body. 

As  to  the  heat  of  the  body,  chemills  feem  to  have 
agreed,  that  full  confidence  is  to  be  put  in  the  experi- 
nients  and  opinions  of  Dr.  Crauford,  whofe  theories  have 
been  criticifed  in  former  editions  of  this  work.  The 
brief  abllrad  of  which  dodtrine  is  this.  The  venous 
blood  has  lets  capacity  for  retaining  heat  than  arterial 
blood.  When  the  blood  of  the  arteries  of  the  body  is 
converted  into  purple  blood,  and  enters  the  fmali  veins, 
heat  is  let  loofe  and.  becomes  fenfible,  giving  warmth 
and  a  ftimulus  to  the  operations  of  the  animal  economy. 
When  this  venous  blood  is,  in  the  round  of  the  circula¬ 
tion,  brought  back  to  the  lungs,  while  it  throws  out  its 
fuperabundant  carbon,  and  when  this  carbon  unites  with 
oxygene  of  the  air  refpired,  and  forms  carbonic  acid,  heal 
is  evolved.  While  this  acHon  of  refpiration  is  producing 
heat,  it  is  alfo  forming  of  venous  blood  arterial  blood.  And 
as  the  arterial  blood,  in  its  converfion  into  venous  blood, 
gave  out  heat,  fo  now,  being  re-converted  into  arterial 
blood,  it  takes  up  heat,  and  that  heat  is  not  fenfible 
heat,  but  latent.  There  is,  therefore,  no  central  fire,  as 
it  were,  in  the  breaft,  and  yet  there  is  a  fource  of  heat 
to  the  whole  body  from  the  operation  of  the  lungs. 
And  what  degree  of  heat  more  than  neceflary  for  thf 
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conv'erfion  of  the  blood,  and  which  might  be  injurious, 
is  expended  in  forming  the  vapour  exhaled  from  the 
lungs. 

Nature  has  appointed  but  a  fmall  proportion  of  vital 
air  for  our  ufe ;  our  atmofohere  is  fo  conftituted  as  to 
hold  but  a  fourth  part  of  vital  air,  and  of  that  fmall 
proportion  one  half  only  is  ufed  in  the  lungs.  "We 
fee  by  this  hov/  necelTary  this  conlnmination  of  pur 
atmofphere  is,  which  feerns  fo  unfavourable  to  life ; 
nature  intended  that  we  fnould  breathe  fiowly  a  modified 
atmofphere !  With  nothing  but  the  purefl  air  to  breathe, . 
our  life  would  be  quickly  confumed,  like  that  deflagration 
of  iron,  w^hich  is  fo  rapid  in  vital  air,  while  it  burns  fo 
moderately  and  fiowly  in  the  common  air. 

Thefe  afiiftanc^s  which  w^e  have  from  chemiftry  are 
but  a  promife  of  what  that  fcience  may  do  5  nothing  of 
ail  that  we  know  concerning  the  chemiftry  of  the  blood 
is  either  perfedt  or  fure  ;  we  have  our  expedations  ftill 
of  feeing  things  more  coxnpleteb/  explained ;  but  our 
expedatrons  are  not  like  thofe  of  Mr.  Moifes,  who,  in  a 
certain  difl'ertation  on  the  blood,  feems  fo  full  of  his. 
new  ieflbns  in  chemiftry,  and  fo  confident  of  his.  fu¬ 
ture  acldevements  in  that  fcience,  as  to  exped  that  mufii 
cular  motion  fhall  be  very  thoroughly  explained,  and 
that  it  will  be  found  to,  be  nothing  ene,  in  all  the.  world, 
but  “  an  expiofi.on  of  hydrogene  and  oxygene,”  and 
God  knows  what ! — ^but  it  is  after  the  manner  of  “  a 
fleam  engine  and  if  his  fcheme  holds,  they  are  to  be 
fired  off  “  by  means  of  the  nervous  eledricityl  of 
Galvani  *  1”  _  - 

*  Vide  pags  336, 
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OF  THE  PLEURA. 


OF  THE  RIEMBRANES  THE  THORAX,  AND-  OF 

THE  HUMAN  LUNGS  *. 

We  have  underftood  that  the  thorax  is  wide  at  the 
lowed  part,  and  contrafted  above ;  formed  by  the 
fpine  on  the  back  part,  the  fternum  before,  and  the  ribs 
on  the  fides ;  we  know  how  to  attribute  the  general 
form,  as  well  as  the  motion  to  which  the  whole  thorax 
is  fubjeft  in  refpiration,  to  the  form  of  the  ribs,  and  the 
diftin&on  in  their  lengths. 

We  have  next  to  underftand  that  the  fpaces  betwixt 
this  texture  of  bones  are  filled  with  mufcular  fubftance, 
and  the  cavity  thus  formed  lined  by  a  membrane  called. 
Pleura. 

Within  the  protedlion  of  the  chefl  or  thorax  there 
are  many  important  parts ;  the  heart,  with  its  capfule 
and  great  veffels ;  the  lungs ;  the  thymus  gland ;  and 
cefophagus :  befides  which,  the  unmeaning  fchool-boy’s 
ieifons  in  anatomy  contain  the  enumeration  of  the  du- 
plicatures  which  the  pleura  forms ;  and  the  trunks  of  all 
the  veffels  j  the  aorta,  thepulm.onic  artery,  the  venae  cavae, 
and  vena  aaygos,  the  thoracic  duft,  and  glands  of  the 
abforbing  fyftem ;  befide  the  trunks  of  the  nerves,  the 
phremc,  the  fympathetic,  the  8th  pair  of  nerves ;  things 
better  explained  in  combination  with  the  parts  of  the 
fyftem  to  which  they  immediately  belong.  It  is  fufficient 
at  prefent  to  obferve,  that  of  the  parts  contained  in  the 
thorax,  the  lungs  alone  are  fubjed  to  the  influence  of  the 
theft’s  motion  in  refpiration. 

The  Pleura  are  two  diftindt  mem-branes  lining  the  two 
fides  of  the  cheft.  Thefe  membranes  moft  refemble  the 
peritoneum.  The  furfaces  are  fmooth,  and  exude  a  lu- 
Dricating  moifture.  They  are  vafcular,  and  particularly 
fubjedl  to  inflammation ;  and  confequently  to  all  the  ef- 
fefts  of  inflammation,  inflammatory  cruft,  adhefions, 
coiledtions  of  pus,  (empyema,)  and  colledlion  of  water, 
(hydrothorax,)  and  offeous  lamina. 
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The  Pleura  Piilniomim  is  the  invefting  membrane  of 
the  lungs.,  and  it  is  called  pleura  becaufe  it  can  be  traced 
from  that  membrane  which  lines  the  ribs,  and  which, 
from  that  circumftance,  is  diftinguiflied  by  the  term 
Pleura  Cojlalis.  When  we  trace  the  membrane  of  the 
ribs  over  the  lungs,  we  comprehend  how  the  fmooth 
and  proper  furface  of  the  one  is  internal,  and  the  other 
External  j  and  yet  that  thefe  furfaces  are  continuous  and 
the  fame.  We  underftand  too  how  the  furface  of  the 
pleura  pulmonalis  and  coftalis  are  in  clofe  contaft,  and 
yet  do  not  adhere,  and  that  confequently  freedom  is 
given  to  the  motion  of  the  lungs.  At  leaft,  if  in  re- 
fpiration  the  lungs  do  not  move  from  the  fides  of  the 
cheft,  they  are.  not  prevented  by  the  adhefion  of  the 
pleura,  when  in  a  healthy  and  natural  ftate ;  but  by  a 
circumftance  already  in  part  explained.  The  lungs  can¬ 
not  recede  from  the  pleura  covering  the  ribs,  becaufe  no 
air  can  be  admitted  to  fill  the  fpace  which  would  be  then 
necelfarily  formed  betwixt  the  lungs  and  ribs. 

The  Ligaments  of  the  lungs  are  underftood  when  my 
reader  comprehends  the  manner  in  which  the  pleura  is 
reflecled  from  the  ribs  over  the  fpine,  and  from  the  fpine 
over  the  great  veffels  and  over  the  lungs.  Where  this 
refledion  of  the  pleura  takes  place,  embracing  the  tubes 
and  vefiels  going  to  the  fubftance  of  the  lungs,  it  forms 
ligamentous  roots,  the  only  natural  connedion  of  the 
Jungs  to  the  cheft. 

The  mediastinum  is  a  partition  dividing  the  great 
cavity  of  the  cheft  into  two  lateral  parts  :  it  is  ftretched 
from  fpine  to  fternum.  This  is  a  common,  it,may  be 
a  true  defcription  of  the  mediaftinum  as  far  as  it  goes, 
yet  it  is  a  moft  imperfed  one.  This  partition  of  the 
thorax  is  efteemed  a  provifion  for  our  fafety  worthy  of 
all  admiration  ;  and  fo  indeed  it  is.  But  when  it  is  faid, 
that  this  partition  provides  that  a  man,  being  difeafed  in 
the  lungs  of  one  fide,  or  wounded  betwixt  the  ribs  of 
one  fide,  he  may  ftiil  breathe  with  the  other,  I  w^ould 
venture  to  fay,  that  it  is  a  wrong  reading  in  that  volume 
which  it  ought  to  be  our  pride  to  preferve  pure.  Every 
motion  of  the  natural  fyftem  has  its  proper  check,  every 
1 3  delicate 
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delicate  part  has  its  guard  agalnfl  the  violent  motions  of 
the  natural  fyftem  ;  and  is  conftituted  with  a  due  provi, 
fion  againft  the  injuries  W'e  are  liable  to  in  a  ftate  of  na¬ 
ture.  But  nature  had  it  not  in  contemplation  that  we 
fliould  be  expofed  to  the  gun,  and  bayonet ;  nor  can  I 
think  with  a  celebrated  anatomifi;  that  {he  has  provided 
for  fuftaining  the  prolonged  -exiftence  of  him  who  is 
{lowly  wafted  by  pulmonary  confumption.  I  cannot 
believe  that  there  is  either  in  the  foramina  of  the  heart,  . 
or  the  mechanifm  of  the  cheft,  a  provifion  againft  the 
effefts  of  difeafe.  I  have  therefore  to  ftiow  that  the  me- 
diaftinum  has  a  reference  to  the  fupport  of  the  heart 
and  great  veifels,  againft  the  unequal  prelfure  to  which, 
without  this  guard,  they  wmuld  be  expofed  in  the  necef. 
fary  and  natural  changes  to  which  the  body  is  fubject  in 
health.  But  I  have  faid  that  the  defcription  of  the  me. 
diaftinum  is  imperfedt  j  and  really,  though  feemlngly 
fimple,  it  is  difhcult  to  reprefent  by  words  the  connexion 
of  the  membranes  of  the  thorax. 

The  two  diftinO:  facs  of  the  pleura,  each  forming  alin. 
ing  membrane  to  the  two  fides  of  the  thorax,  approach  to* 
w’ards  the  centre  of  the  cavity,  and  would  abfolutely 
unite  but  for  the  intervention  of  the  heart  and  its  ap¬ 
pendages.  And  fo  indeed  it  is,  that  anterior  to  the  heart 
and  pofterior  to  it,  thefe  membranes  nearly  touch, 
Where  the  facs  of  the  pleura  approach  each  other  an¬ 
terior  to  the  heart,  they  form  the  anterior  medias. 
-TiNUM,  and  in  the  fame  manner  behind  the  heart  and 
near  the  fpine,  they  form  the  posterior  medias-, 

TINUM.  ^  - 

The  anterior,  or  pedloral  mediaftinum,  has,  in  the 
embrace  of  the  membranes,  much  cellular  membrane ; 
and  when  in  dilfedion  we  raife  the  fterhum,  this  loofe 
cellular  membrane  allows  the  pleura  to  be  drawn  fepa- 
rare  fo  as  to  form  a  cavity,  which  cavity  did  not  pre- 
vioufly  exift.  The  anterior  rnediaftinum  contains  the 
thymus  gland,  fome  abforbent  glands,  a  confiderable 
•  trunk  of  the  lymphatic  fyftem,  which  has  been  called  the 

DUCTUS  THORACICUS  ANTICUS, 

The  pofterior  mediaftinum,  called  fome  times  dor- 
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SALE,  contains  the. extremity  of  the  trachea  and  part  of 
its  branches  called  bronchi,  and  part  of  the  pulmonic 
artery  and  veins  ;  the  oefophagus,  for  the  greater  extent 
of  its  courfe,  the  defcending  aorta,  and  the  great  trunk 
of  the  abforbents,  the  thoracic  du£t,  the  eighth  pair 
of  nerves,  and  the  dorfal  lymphatic  glands. 

Both  the  mediaftina  are  a  little  towards  the  left  fide, 
and  the  pofterior  one  is  much  the  longeft. 

I  now  leave  authority,  and  proceed  to  defcribe  the 
.more  important  connections  of  the  membranes  of  the 
chefi:  v^ith  the  heart  and  great  veffels.  The  pleura, 
which  is  a  very  thin  and  weak  membrane,  where  it  in- 
vefts  the  lungs  or  adheres  to  the  infide  of  the  ribs,  is 
particularly  ftrong  where  it  is  reflected  from  the  dia¬ 
phragm.  And  from  the  diaphragm  to  the  upper  and 
more  contracted  part  of  the  chelt,  all  along  the  trad  of 
the  cava,  it  is  of  a  ligamentous  firmnefs,  and  is  more  like 
a  fafcia  or  tendon  than  thofe  layers  of  cellular  tiflue, 
which  have  of  late  got.  that  name  in  connedion  with  the 
fubjed  of  hernia.  Towards  the  upper  part  of  the  cheft, 
the  pleura,  or  rather,  the  raediallinum,  covers  and  em¬ 
braces  the  branches  of  the  cava,  and  pofteriorly  it  co¬ 
vers  and  proteds  the  aorta  and  thoracic  dud  ;  in  fhort, 
were  it  not  the  fear  of  confounding  the  ideas  of.  the 
younger  ftudents,  I  would  fay,  that  this  ftrudure  of 
membranes  excludes  all  but  the  lungs  from  the  cavity 
of  the  cheft  j  and  confequently  from  the  effed  of  the 
cheft’s  rnotion  in  refpiration.  How  the  refpiration  does 
not  affed  the  veins  and  cavities  of  the  heart,  will  now, 

I  truft,  be  eafily  conceived,  and  confequently  the  ufe 
of  the  raediaitinum  be  underftood. 

-  The  enlarged  capacity  of  the  thorax  in  every  diredion, 
the  raiung  of- the  ribs,  the  thrufting  out  of  the  fternum, 
is  attended  With  the  contradion  and  linking  of  the  arch 
of  the  diaphragm.  But  this  motion  which  expands  the. 
cells  of  the  lungs,  and  draws  the  air  into  them,  would 
diforder  the  heart’s  motion,  would  caufe  a  lodgment 
of  the  blood  and  diltenfion  of  the  great  veins  andfmuies, 
were  they  under  the  influence  of  the  motion  of  refpi¬ 
ration,  But  the  diaphragm  moves  only  on  its  lateral 
1 1  4  pans. 
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parts,  or  it  is  checked  and  intercepted  at  the  middle  part 
by  the  connexions  of  the  mediaftinum.  In  proportion 
as  the  lateral  cavities  of  the  cheft  and  the  lungs  confe- 
quenily  fuffer  the  influence  of  this  expanflon  of  the  cheft, 
and  have  the  preflure  taken  from  them  (which  bore 
again  ft  the  weight  of  the  atmofphere)  the  parts  con¬ 
tained  in  the  mediaftinum  fuffer  preffure  by  the  aXion  of 
the  diaphragm  and  rifmg  of  the  fternum.  If  the  veins 
near  the  heart  were  expofed  to  the  fame  influence  that 
the  lungs  are,  they  would  be  fubjeX  to  the  fame  change 
of  quantity  of  what  they  contain  j  the  blood  would  be 
accumulated  in  infpiration,  and  forced  out  from  them  in 
expiration,  and  the  regular  aXion  of  the  heart  inter¬ 
rupted  or  difturbed. 

There  is  a  further  ufe  In  thefe  connexions  of  the 
membranes  furrounding  the  great  veflels  with  the  dia¬ 
phragm,  viz.  to  preferve  an  equilibrium  or  equal  pref¬ 
fure  upon  the  great  veflfels  of  the  trunk  during  the  vio¬ 
lent  aXion  of  the  mufcles.  Thus  in  leaping,  pulling, 
or  draining,  in  any  way,  there  is  a  fudden  and  great 
preffure  on  the  vifcera  and  veins  of  the  abdomen,  and 
at  the  fame  time  there  is  a  powerful  acceleration  of  the 
blood  from  every  remote  part  towards  the  great  veins 
and  right  finus  of  the  heart.  Thefe  veflels  v/ould  be 
overpowered  and  burft  but  for  the  proteXion  of  the 
mediaftinum,  and  the  fupport  which  the  diaphragm 
gives  by  its  connexion  with  the  mediaftinum,  and' by 
aXing  in  oppofition  to  the  abdominal  mufcles, 

OF  THE  THYMUS  GLAND. 

The  thymus  is  a  gland  of  a  pale  colour  and  foft  con- 
^iftence  having  many  divifions  or  lobuli.  It  lies  im- 
merfed  in  the  cellular  membrane  of  the  anterior  mediaf¬ 
tinum,  but  ftretches  upwards  on  the  neck,  and  its  extre¬ 
mities  are  betwixt  the  trachea  and  carotid  arteries,  but  it 
lies  principally  on  the  pericardium.  It  has  two  fuperior 
cornua,  and  two  inferior,  the  right  of  which  is  the  longeft. 
On  punXuring  this  gland  a  w'hite  fluid  may  be  exprefled, 
and  when  we  blow  into  this  punXure  the  air  pervades 
I  the 
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the  whole  gland,  giving  the  appearance  of  a  cellular 
texture  j  but  no  duds  have  been  difcovered.  The 
thymus  occupies  a  very  confiderable  fpace  in  the  chefl;  of 
the  foetus,  while  it  diminiflies  rapidly  during  childhood  ; 
therefore  it  is  prefumed,  that  it  has  a  fundion  adapted 
to  fome  peculiarity  of  the  foetal  circulation :  but  not  even 
a  probable  conjedure  has  been  offered  further.  It  has 
been  fuppofed  a  kind  of  diverticulum  chyli.  It  has  been 
fuppofed  to  fecrete  a  fluid  to  attenuate  the  blood ;  it  has 
been  fuppofed  to  feparate  a  peculiar  fluid  which  was 
again  thrown  into  the  blood  th-rough  the  fmall  veins.  It 
has  been  fuppofed  ufeful  to  fill  up  the  thorax  during  the 
contrad:ed  ftate  of  the  lungs  in  the  foetus ;  forgetting 
altogether  that  it  is  large  in  the  foetus  and  diminifhes 
after  birth,  it  has  been  fuppofed  to  proted;  the  lungs 
from  the  prefiure  of  the  fternum  ;  all  which  are  fuppo- 
fitions  merely,  that  have  not  the  niofl  diflant  proof  to 
fupport  them,  and  yet  poffefs  not  fufficient  abfurdity  to 
iiiake  them  worthy  to  be  recolledied  on  that  account. 

OF  THE  LUNGS. 

The  lungs  are  the  foft  comprefTible  bodies  which  fill 
the  two  lateral  cavities  of  the  ch'eft ;  and  their  fund:ion 
is  to  convey  the  atmofpheric  air  into  contad:  with  the 
■circulating  blood.  They  confift  principally  of  a  cel¬ 
lular  texture,  and  air  tubes  communicating  witlv  the 
atmofphere  through  tlie  trachea.  The  degree  of  flelhy 
confiftehce  and  tblidity  which  they  have,  is  owing  to 
the  many  veffels  which  carry  blood  through  them, 
and  the  firm  texture  of  membrane  heceffary  to  fupport 
them. 

The  lungs  of  the  left  fide  are  divided  into  two  great 
lobes,  thofe  of  the  right  fide  have  a  third  lefler  and  inter¬ 
mediate  lobe.  In  the  adult  body  the  lungs  are  of  a  livid 
blue  colour,  and  are  fometimes  marked  with  black  fpots  ; 
in  youth  they  are  more  of  a  flelhy  colour,  and  in  infancy 
of  a  Hill  paler  call.  In  form  the  lungs  correfpond  to 
the  cavity  which  contains  them  when  taken  from  their 
place  and  extended.  They  are  wide  below,  and  rife  co- 
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nically -upward  ;  concave  where  they.  lie  on  tlie  urcli  of 
the  diaphragm,  obtufe  above,  convex  forward,  and 
jnore  flighily  lb  on  the  fides  ;  they  have  a  deep  fulcus 
behind  left  for  the  fpine,  and  within  the  projedling  lobes 
there  is  a  place  of  lodgment  for  the  pericardium  and 
heart. .  - 
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The  trachea  is  that  extent  of  the  wind-pipe  which  is 
betwixt  the  larynx  (already  defcribed),  and  the  divi- 
fion  of  this  tube  wdiere  it  is  about  to  enter  the  lungs*  It 
is  feated  on  the  fore-part  of  the  neck  and  anterior  to  the 
CEifophagus  or  gullet.  It  is  covered  by  the  thyroid  gland 
and  the  flat  mufcles  going  from  the  flcrnum  to  the  os 
hyoidesand  thyroid  cartilage,  and  ail  around,  it  has  a 
very  loofe  and  elaftic  cellular  membrane. 

The  trachea  is  not  a  perfecl  cylinder,  it  is  fiat  on  the 
back  part ;  it  is  rigid  to  admit  of  the  eafy  paffage  of  the 
air  through  it ;  and  this  rigidity  is  derived  from  the  car¬ 
tilaginous  hoops  of  which  it  is  principally  formed.  Thefe 
are  not  perfedly  regular :  above  they  are  moft  fo,  and 
are  broader,  and  have  weaker  cornua  ' the  nearer  the 
bifurcation  :  they  are  united  by  an  intermediate  liga¬ 
mentous  fubfiance,  which  fome  will  have  to  be  muf- 
cular. 

The  membrane  lining  the  trachea,  and  continued 
from  the  larynx' into  the  ceils  of  the  lungs  is  foft,  elaftic, 
and  vafcular ;  many  pores  or  foramina  open  upon  it, 
efpecially  about  the  larynx  and  epiglottis.  They  are 
■called  the  openings  of  the  ducts  of  glands,  but  in  truth 
they  are  the  fecreiing  parts  themfelves;  and  a  Iheathing 
mucus  flows  from  them.  The  moifture  which  bedews 
the  trachea  is  a  limpid  bland  mucus  which  fabfides  in 
water,  unlefs  air  bubbles  be  in  it.  I’he  thinner  part  of 
this  fecretion  is  carried  off  by  the  air  which  paifes 
through  the  trachea,  and  the  thick  matter  is  expec¬ 
torated. 

From  its  expofed  fttuation,  its  fenftbility  and  vafcu- 
iarity,  the  membrane  of  the  trachea  is  very  fubjeft  to 
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direafe.  I  have  now  before  me  examples  of  general  in¬ 
flammation,  of  inflammatory  crult,  of  fuppuration,  and 
deep  ulcer  in  the  .infide  of  the  trachea.  Often  lefler  de¬ 
grees  of  inflammation  change  the  nature  of  the  bland 
iccretion,  making  it  more  faline,  acrid,  and  flimu- 
lafing.  Sometimes  the  inflammatory  action-  will  mix  a 
portion  of  coagulable  lymph  with  the  mucus  fecreted, 
and  which,  by  this  addition,  will  take  a  tubular  form,  as 
dn  the  croup.  But  let  it  be  remembered,  that  coagu¬ 
lable  lymph  in  the  form  of  tubes  or  veffels  may  be 
coughed  up  from  the  lungs,  a  confequence  of  blood 
■poured  into  the  bronchi  without  the  prefence  of  inflaai- 
mation, 

OF  THE  ERONCHI, 

On  entering  the  thorax  the  trachea  inclines  back¬ 
ward  and  paifes  into  the  pofterior  mediallinum  and  be¬ 
hind  the  arch  of  the  aorta  and  before  the  cefophagus  j 
Qppofite  to  the  third  vertebra  of  the  back  It  divides  into 
two  branches  paffing  to  the  right  anddieft  5  thefeand  their 
fubdivifions  are  the  bronchi. 

When  we  follow  one  of  thefe  tubes  we  find  it  enter¬ 
ing  the  fubftance  of  the  lungs,  accompanied  by  blood 
velTels,  branches  of  the  pulmonary  artery,  with  their 
correfpondlng  veins  ;  and  lefler  arterial  branches  enter 
here,  which  are  derived  from  the  aorta,  and  are  called 
the  -bronchial  arteries. 

d  he  bronchi  divide  and  fubdivide  in  regular  order, 
branching  like  a  tree  through  all  the  fubftance  of  the 
lungs,  uiHii  their  tender  extremities  terminate  in  the  air 
ceils ;  for  ilie  cartilaginous  rings  of  the  bronchi  which 
near  the.  trachea  refemble  thofe  of  the  trunk,  become 
v/eaker  and  further  removed  from  each  other,  until  the 
extremities  feem  only  to  be  .membranous  tubes. 

The  BRONCHiAi.  QELLS,  iiito  which  the  air  is  ad- 
.mitted  in  refpiration,  have  been  reprefented  as  very  re- 
gular  fphericies  attached  to  the  branches  of  the  bronchi, 
and  having  no  communicaiion  with  each  other,  I  rather 
believe  that  they  are  not  regular  in  figure  nor  in  fize, 

and 
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arid  that  they  freely  communicate.  Perhaps  I  am  mif. 
taken  in  fuppofing  I  fee  that  the  cells  not  only  commu- 
nicate,  but  that  the  air  is  drawn  through  them,  and  made 
to  circulate  among  them  in  a  feriej'.  Taldng  this  as  a 
queftion  to  be  judged  of  more  by  the  probable  effedt  of 
the  ftrudure,  than  by  what  we  can  demonllrate,  would 
not  the  air,  in  the  fuppofidon  of  its  being  drawn  through 
the  communications  from  cell  to  ceil,  in  connexion  witk 
the  extremity  of  a  branch  of  the  bronchus,  be  more  effec¬ 
tually  brought  into  contadl  with  the  blood,  than  if  the  ex-f 
treme  branch  of  the  wind-pipe  terminated  in  a  cell  which 
had  one  opening  only,  and  which  cell  contraded  during 
expiration,  only  in  a  flight  degree  ? 

On  thefe  cells  the  ultimate  branches  of  the  pulmonary 
arteries  and  veins  ramify  and  inofculate,  and  the  thin 
membrane  of  the  cell  and  the  coats  of  thefe  minute 
velfels  do  not  prevent  the  influence  of  the  air  upon  the 
circulating  blood.  My  reader  mufl  well  diflinguifh  be¬ 
twixt  this  regular  cellular  ftrudure,  for  the  admiffion  of 
air  which  is  drawn  through  the  trachea  and  bronchi,  and 
that  cellular  texture  of  the  lungs  which  is  common  to  them 
and  every  part  of  the  body  j  a  tiffue  which  fupports  the  air 
cells,  the  bronchi,  and  the  three  feveral  kinds  of  blood 
velfels,  and  the  lymphatics  which  colledively  conffitute 
the  fubflance  of  the  lungs.  This  common  cellular  fub- 
ftance  fupports  the  air  cells,  and  unites  the  lobules,  and 
conveys  the  veffels  to  their  deflination. 

Coloured  water,  or  fize,  or  oil  of  turpentine  being 
injeded  into  the  pulmonary  artery,  returns  by  the  pul¬ 
monic  veins,  running  in  what  is  called  the  leffer  circula¬ 
tion.  The  fame  fluids  being  injeded  into  the  vein,  re¬ 
turn  by  the  artery.  The  fluid  being  more  forcibly  pro¬ 
pelled  into  the  pulmonary  artery,  flows  by  the  trachea, 
and  the  exudation  of  the  fluid  is  facilitated,  if  the  adion 
of  refpiration  be  imitated  by  blowing  into  the  trachea 
at  the  time  of  the  injedion.  Thefe  coarfe  experiments 
in  the  dead  body  prove  little ;  but  the  courfe  of  the 
blood  from  the  extreme  pulmonic  arteries  into  the  veins, 
having  been  feen  in  the  membranous  lungs  of  the  lacertae, 
the  chemical  phenomena  exhibited  by  refpiration,  leave 
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little  for  US  to  wifh  further  in  explanation  of  the  func-* 
tions  of  the  lungs. 

Respiration  carries  away  the  fuperfluous  carbon 
of  the  blood,  bellows  heat  and  flimulates  the  fyftem, 
endows  us  with  the  power  of  fpeech,  and  affords  us  the 
fenfe  of  fjnelling,  or  greatly  contributes  to  the  perfedion 
of  the  fenfe. 

For  the  confent  or  fympathy  of  the  lungs  with  other 
parts,  fee  the  obfervations  under  the  head  of  Par-vagtm, 
m  the  defcription  of  the  nerves. 
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